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Dear Regidrant:

Thisisto inform you that the U.S. Environmenta Protection Agency (heredfter referred
to as EPA or the Agency) has completed its review of the available data and public comments
received related to the risk assessments for the fungicide imazalil. Based on itsreview, EPA has
identified risk mitigation measures that the Agency believes are necessary to address the human
hedlth risks associated with the current use of imazdil. EPA isnow publishing its reregigration
eigibility and risk management decisions for the current uses of imazdil and its associated
human heelth and environmenta risks. The enclosed "Reregidration Eligibility Decision for
Imazdil" contains the Agency's most current occupationa and ecologica risk assessments, and
reregigration digibility decison on theindividua chemica imazalil, which was gpproved on
September 30, 2003.  EPA’ s dietary and aggregate risk assessment, and the tolerance
reassessment are not included in the Reregigtration Eligibility Decison (RED). Theserisk
assessments and tolerance reassessment can be found in the Tolerance Reassessment Decison
Document (TRED) dated July 12, 2002 (attached as Appendix C to this document).

A Noatice of Availahility for theimazalil RED is being published in the Federal Register.
To obtain a copy of the RED document, please contact the OPP Public Regulatory Docket at
(703) 305-5805. Electronic copies of the RED and TRED and all supporting documents are
available on the Internet at the following address: http/:www.epa.gov/edockets.

This document and the process used to develop it are the result of a processto facilitate
greater public involvement and participation in the reregistration and/or tolerance reassessment
decisonsfor pesticides. As part of the Agency's effort to involve the public in the
implementation of the Food Quality Protection Act of 1996 (FQPA), the Agency is undertaking
apecid effort to maintain open public dockets and to engage the public in the reregistration and
tolerance reassessment processes. Subsequently, the preliminary risk assessment for imazdil
was made available to the public for comment on March 27, 2002 (67 FR 14710), and the
revised risk assessment on June 25, 2003 (68 FR 37809). This open process follows the
guidance developed by the Tolerance Reassessment Advisory Committee (TRAC), alarge multi-
stakeholder advisory body that advised the Agency on implementing the new provisions of the
FQPA. In cooperation with the U.S. Department of Agriculture, the Agency aso conducted a
close-out conference cal on September 29, 2003, with various stakeholders to discuss the risk
management decisons and resultant changes to the imazdil labels.
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Please note that the imazalil risk assessment and the attached RED document concern
only this particular pesticide. FQPA requires that, when considering whether to establish,
modify, or revoke atolerance, the Agency condder "available information” concerning the
cumulative effects of a particular pesticide's residues and "other substances that have a common
mechanism of toxicity.” EPA did not perform acumulative risk assessment as part of this
reregigration review for imazdil, because it has not yet determined if there are any other
chemicd substances that have a mechanism of toxicity common with that of imazdil. For
purposes of this reregigtration decison, EPA has assumed that imazalil does not have a common
mechanism of toxicity with other substances.

This document contains both generic and product-specific Data Cdl-Ins (DCls) that
outline further data requirements for this chemical. Note that acomplete DCI, with al pertinent
ingructions, will be sent to registrants under separate cover. Additiondly, for product-specific
DCls, thefirst set of required responses is due 90 days from receipt of the DCI letter. The
second st of required responses is due eight months from the date of the DCI.

As pat of the RED, the Agency has determined that imazdil will be digible for
reregistration provided that dl the conditionsidentified in this document are satisfied, including
implementation of the risk mitigation measures outlined in Section 1V of the RED document.
Sections IV and V of the RED document describe labeling amendments for end-use products and
data requirements necessary to implement these mitigation measures.

Should aregigrant fail to implement any of the risk mitigation measures outlined in this
document, the Agency may have concerns about the risks posed by imazdil Where the Agency
has identified any unreasonable adverse effect to human hedth and the environment, the Agency
may a any time initiate gppropriate regulatory action to address this concern. At that time, any
affected person(s) may chdlenge the Agency’ s action.

If you have questions on this document or the proposed label changes, please contact the
Chemica Review Manager for imazalil, Cecelia Watson at (703) 305-4329. For questions about

product reregistration and/or the product-specific DCI that accompanies this document, please
contact Venus Eagle at (703) 308-8045.

Sincerdly,

Betty Shackleford, Acting Director
Specid Review and Reregigration Divison

Enclosure
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GLOSSARY OF TERMSAND ABBREVIATIONS

a
aPAD
AR
ARC
BCF
CAS
Cl
CNS
cPAD
CSF
CFR
CSFII
DCI
DEEM
DFR

Active Ingredient

Acute Population Adjusted Dose
Anticipated Residue

Anticipated Residue Contribution
Bioconcentration Factor

Chemical Abstracts Service
Cation

Central Nervous System

Chronic Population Adjusted Dose
Confidential Statement of Formula
Code of Federa Regulations
USDA Continuing Surveys for Food Intake by Individuals
Data Call-In

Dietary Exposure Evauation Model
Didlodgeable Foliar Residue

DWEL Drinking Water Equivalent Level. The DWEL represents a medium specific (i.e., drinking water)
lifetime exposure at which adverse, noncarcinogenic health effects are not anticipated to occur.

DWLOC
EC

ECs

EEC

EP

EPA
FAO
FDA

Drinking Water Level of Comparison.

Emulsifiable Concentrate Formulation

Effective Concentration for aquatic plants and invertebrates. The concentration of a
chemical in water at which an effect is observed that is 50% of the maximum effect.
Estimated Environmental Concentration. The estimated pesticide concentration in an
environment, such as aterrestrial ecosystem.

End-Use Product

U.S. Environmental Protection Agency

Food and Agriculture Organization

Food and Drug Administration

FIFRA Federa Insecticide, Fungicide, and Rodenticide Act
FFDCA Federal Food, Drug, and Cosmetic Act

FQPA
FOB

G
GENEEC
GLC
GLN

GM
GRAS
HA

HAFT
HDT

IR
LCs

LDy,

Food Quality Protection Act

Functional Observation Battery

Granular Formulation

Tier | Surface Water Computer Model

Gas Liquid Chromatography

Guideline Number

Geometric Mean

Generally Recognized as Safe as Designated by FDA

Hedlth Advisory. The HA values are used as informal guidance to municipalities and
other organizations when emergency spills or contamination situations occur.

Highest Average Field Trid

Highest Dose Tested

Index Reservoir

Median Lethal Concentration. A statistically derived concentration of a substance that
can be expected to cause death in 50% of test animals. It is usually expressed as the
weight of substance per weight or volume of water, air or feed, e.g., mg/l, mg/kg or ppm.
Median Lethal Dose. A dstatistically derived single dose that can be expected to cause
death in 50% of the test animals when administered by the route indicated (oral, dermal,



LEL
LOC
LOD
LOAEL

inhalation). It is expressed as a weight of substance per unit weight of animal, e.g.,
mg/kg.

Lowest Effect Level

Level of Concern

Limit of Detection

Lowest Observed Adverse Effect Level

MATC Maximum Acceptable Toxicant Concentration
MCLG Maximum Contaminant Level Goal. The MCLG is used by the Agency to regulate contaminants

in drinking water under the Safe Drinking Water Act.

mg/kg/day
mg/L
MOE

MP

MPI

MRID

NA

N/A
NAFTA
NAWQA
NOEC
NOEL
NOAEL

Milligram Per Kilogram Per Day

Milligrams Per Liter

Margin of Exposure

Manufacturing-Use Product

Maximum Permissible Intake

Master Record Identification (number). EPA's system of recording and tracking studies
submitted.

Not Applicable

Not Applicable

North American Free Trade Agreement
(USGS) National Water Quality Assessment
No Observed Effect Concentration

No Observed Effect Level

No Observed Adverse Effect Level

NPDES Nationa Pollutant Discharge Elimination System

NR

oP

OPP

OPPTS (EPA)
Pa

PAD
PADI
PAG
PAM
PCA
PDP
PHED
PHI
ppb
PPE

ppm
PRN

Not Required

Organophosphate

(EPA) Office of Pesticide Programs

Office of Prevention, Pesticides and Toxic Substances
Pascal, the pressure exerted by aforce of one newton acting on an area of one square
meter.

Population Adjusted Dose

Provisional Acceptable Daily Intake

Pesticide Assessment Guideline

Pesticide Analytica Method

Percent Crop Area

(USDA) Pedticide Data Program

Pesticide Handler's Exposure Data

Preharvest Interval

Parts Per Billion

Personal Protective Equipment

Parts Per Million

Pesticide Registration Notice

PRZM/ Pesticide Root Zone Model and Exposure Anaysis Modeling System, which isa Tier

EXAMS
Q.
RAC
RBC
RED
REI

Il Surface Water Computer Model

The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk Model
Raw Agriculture Commodity

Red Blood Cédll

Reregistration Eligibility Decision

Restricted Entry Interval



RfD Reference Dose

RQ Risk Quotient

RS Registration Standard

RUP Restricted Use Pesticide

SAP Science Advisory Panel

SCI-GROW Tier | Ground Water Computer Model

SF Safety Factor

SLC Single Layer Clothing

SLN Specia Local Need (Registrations Under Section 24(c) of FIFRA)

TC Toxic Concentration. Concentration at which a substance produces a toxic effect.

TD Toxic Dose. The dose at which a substance produces a toxic effect.

TEP Typica End-Use Product

TGAI Technical Grade Active Ingredient

TLC Thin Layer Chromatography

TMRC Theoretical Maximum Residue Contribution

torr A unit of pressure needed to support a column of mercury 1 mm high under standard
conditions.

TRR Total Radioactive Residue

UF Uncertainty Factor

Ho/g Micrograms Per Gram

mo/L Micrograms Per Liter

USDA United States Department of Agriculture

USGS United States Geological Survey

uv Ultraviolet

WHO World Health Organization

WP Wettable Powder

WPS Worker Protection Standard



EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency (EPA) has completed its reregistration
igibility decison for the fungicideimazdil. The Agency has determined that imazdil
products, labeled and used as specified in this Reregigtration Eligibility Decison (RED)
document, will not pose unreasonable risks of adverse effects to humans or the environment.
Therefore, the Agency has determined that imazdlil is eigible for reregistration under the
conditions specified in this RED document.

This document presents the Agency’ s occupationa and ecologica risk assessments for
imazdil. EPA’s digtary and aggregate risk assessments, and tolerance reassessment for imazdil
can be found in the Imazalil Tolerance Reassessment Decison Document (TRED) dated July 12,
2002 (attached as Appendix C to this document).

Imazdil wasfirg registered in 1983. Since then, imazdil has continuoudy had one or
more FIFRA Section 3 regigrations for post-harvest use on citrus fruits againg various fungi.
Imazdil is aso used as afungicide for the trestment of barley and wheat seeds prior to planting,
and as afungicide to treat equipment and egg storage areas in chicken hatcheries.

Overall Risk Summary

The Agency’ s human hedlth risk assessment for imazdil indicates some cancer and non-
cancer risk concerns for occupationa exposure. In the July 12, 2002, Tolerance Reassessment
Decison Document (TRED), EPA concluded that there is a reasonable certainty of no harm to
any population subgroup from aggregate exposure to imazdil from dietary exposure and dl
other non-occupationa sources of imazdil exposure for which there is rdliable information.
There are no ecologica risk concerns when imazdil is used as currently |abeled.

The primary target organ for imazdil toxicity in animdsistheliver. Imazdil is
classfied as “likely to be acarcinogen in humans” according to EPA’s July 1999 Draft
Guiddines for Carcinogen Assessment. Carcinogenicity studies in rodents indicate imazdil is
carcinogenic to male Swiss abino mice and Widar rats, based on asignificant increase in liver
adenomas and combined adenomas/carcinomas. In arat study, there was aso increased
incidence of combined thyroid follicular cdll adenomas/carcinomas. While the Agency has
quantified the human cancer risk by alinear low-dose (Q,") modd, the registrant provided
additiond analysis and information intended to support the threshold approach for imazail. This
information is currently being reviewed by the Agency. In addition, the registrant plansto
submit an additiond study this year thet they believe will provide sufficient evidence that
imazdil is athreshold carcinogen. EPA will reconsider the appropriateness of the linear low
dose (Q,*) modd depending on the results of the Agency’ sreview of the new information, and if
appropriate, amend this RED.

The results of the non-cancer short, intermediate, and long-term dermal and inhdation

\



risk assessments show that most occupational exposure scenarios are not a concern for the
Agency, even with basdine dttire (i.e., long pants, long deeved shirts, no gloves). The exception
is mixing/loading the liquid formulation of imazdil for usein ctrus waxing equipment.

However, with the addition of chemica resstant gloves, therisk for this scenario isaso not a
concern.

The results for occupationa cancer risk assessment show that dl 13 imazdil handler
scenarios evauated are below the Agency’sleve of concern provided that workers wear
chemica resgtant gloves. Mogt imazdil labds currently require the use of chemica resistant
gloves.

The Agency has determined that there is potentia post-application exposure to workers
handling citrus fruits after foaming or waxing, to persons working in chicken hatcheries, and to
persons handling trested seeds. EPA has concluded, under the conditions specified in this RED
document, the post-application risks are al below the Agency’s level of concern. However, a
thistime, there are no data available to adequately address the risk to handlers who handle used
smoke canisters for the purpose of disposa.

Regulatory Decision

The Agency has concluded, under the Federd Insecticide, Fungicide, and Rodenticide
Act (FIFRA), that imazdil products, when labeled and used as specified in this document, will
not cause unreasonable adverse effects on human hedth or the environment and, therefore, are
eligiblefor reregigration.

Risk Mitigation

For the potentia occupational cancer risks associated with use of imazdil over alifetime,
the use of chemical resgtant glovesis necessary for the following scenarios:

Mixing/loading liquid for on-farm seed treatment.

Mixing/loading liquid for drencher gpplication.

Mixing/loading liquid for waxing equipmernt.

Mixing/loading liquid for foaming equipment.

Handling for commercia seed trestment.

Mixing/loading and gpplying liquid with commercid seed trestment equipmernt.
Mixing/loading/applying seed treatment for on-farm seed trestment.

Handling used smoke canisters for disposd.

To further address occupational cancer risk concerns for imazalil used in chicken hatcheries:

. Smoke canigers containing imazdil for usein chicken hatcheries must have alabel
gtaterment which requires al workers to immediately leave the treatment area after
lighting the smoke caniger.

. All workers must be prohibited by the labd from reentering the trested area while smoke
isdill visble



. Workers must be prohibited from reentering unventilated areas for 12 hours. For
ventilated areas, workers may reenter after two hours provided at least one air exchange
has occurred during that period (this statement gpplies to the smoke canister and EC
formulaions of imazdil).

To darify that imazdil is not registered for use in chicken hatcheries when eggs and poultry are
present, labels must state:

. This product may not be used when eggs or poultry are present.

EPA conddered requiring chemical resstant glovesto further reduce imazalil pos-
gpplication exposure to workers handling imazalil treated citrus. Severa public comments on
the imazalil risk assessments noted that the use of chemica resigtant gloves (i.e,, latex gloves)
would be a problem for the industry. The fruit would be waxed by the time workers could be
exposed to imazdlil trested citrus fruit. Use of latex gloves would smudge the wax on the fruit.
Thisis a cosmetic issue that hurts the marketability of the fruit. Second, the use of latex gloves
would aso be a heat and comfort burden to workers on the packing line. In light of these
concerns, the Agency reviewed the assumptions used in the risk assessment for this post-
gpplication exposure scenario and concluded that the assumptions regarding derma contact were
very conservative. Therefore, based on the conservative nature of the assessment, the Agency
believes the risk to workers for this scenario are below the level of concern even without
chemical resstant gloves. To confirm this conclusion and refine our risk estimates, the Agency
will require data on the availability of imazadil which is either part of awax matrix, or
encagpsulated with wax.

Jenssen Pharmaceutica, one of the regidrants of the liquid formulations of imazalil that
can be used to treat post-harvest citrus, has indicated, in their comments to the revised imazdil
risk assessment, that they intend to voluntarily cance the use of imazail for foaming equipment.
There are two other registrants that continue to support this use. However, based on comments
from the citrus indugtry, foaming is not commonly used and they support the voluntary
cancdllation of this gpplication method.

In order to assure that no workers are not exposed when imazalil is applied to citrusin
truck-beds, the following labd statements must be added:

. Stay outside the trestment area until citrusis treated and drained.
. The windows and doors of the trangport vehicle must be closed prior to treatment.

EPA believes these labd requirements are consistent with current industry practice; however,
EPA would like to ensure these practices are followed.

Vii



I ntroduction

The Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988
to accelerate the reregitration of products with active ingredients registered prior to November
1, 1984. The amended Act cdlsfor the development and submission of data to support the
reregistration of an active ingredient, aswell asareview of dl submitted data by the U.S.
Environmenta Protection Agency (referred to as EPA or “the Agency”). Reregidration involves
athorough review of the scientific database underlying a pesticide s regigtration. The purpose of
the Agency’ sreview isto reassess the potential hazards arising from the currently registered uses
of the pedticide, to determine the need for additiona data on hedth and environmenta effects,
and to determine whether the pesticide meets the “ no unreasonable adverse effects’ criteria of
FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed into
law. This Act amends FIFRA to require reassessment of al existing tolerances. EPA’s dietary
and aggregate risk assessments, and tolerance reassessment for imazdil can be found in the
Tolerance Reassessment Decison Document (TRED) dated July 12, 2002 (attached as
Appendix C to this document). 'Y ou may dso view this document in EPA’s eectronic public
docket system, http://www.epa.gov/edocket/. Once in the system, sdlect “search,” then key in
the docket ID number, OPP-2002-0333. The Agency isaso in the process of developing criteria
for characterizing and testing endocrine disrupting chemicas and plans to implement an
Endocrine Disruptor Screening Program. Imazdlil will be reavauated at that time and additiondl
testing may be required.

This document presents the Agency’s most current occupationd and ecological risk
assessments; and completes the reregistration process for imazalil.  This document consits of
gx sections. Section | contains the regulatory authority and framework for reregistration.

Section |1 provides aregulatory history and profile of the use and usage of the chemica. Section
Il gives an overview of the human heglth and environmenta effects risk assessments. Section

IV presents the Agency's reregidiration eligibility, tolerance reassessment, and risk management
decisons. Section V identifies labe changes necessary to implement the risk mitigetion

measures. Findly, among the Appendicesin Section VI is adescription of the revised use
patterns, generic and product-specific DCI, the July 12, 2002, Tolerance Reassessment Decision,
and other reference information. The risk assessments and supporting documents are not
included in this document, but are available in the public docket and the electronic docket at
http://www.epa.gov/edocket/.




. Chemical Overview
A. Regulatory History

Imazalil isaLigt B reregidration pesticide. Imazalil wasfirgt registered by Janssen
Pharmaceutica (FIFRA Section 3) in 1983. Since then, imazalil has continuoudy had one or
more FIFRA Section 3 regigtrations for postharvest use on citrus fruits againgt various fungi. In
1984, the Agency firg registered imazalil for usein seed treatment, and in 1990 for usein
chicken hatcheries. There are 15 registered products including two technical grade products
(Magnate technica 98.50-98.94% active ingredient), one impregnated materid (14.9% a.i.), 4
liquids (up to 31% ai.), seven emulsifiable concentrates (up to 68.25% ai.), and aflowable
concentrate (10 % ai.). Impregnated materid isused in smoke generators.

EPA completed the tolerance reassessment for imazalil on July 12, 2002. The Tolerance
Reassessment Decison Document (TRED) is attached as Appendix C to this document. Inthe
July 12, 2002 TRED, EPA concluded that there is a reasonable certainty of no harm to any
population subgroup from aggregate exposure to imazalil from dietary (food and water)
exposure and dl other non-occupationa sources for which there is reliable information.

B. Chemical |dentification

Imazalil;
N7 N O N,
— cl
Cl
. Common Name; Imazdlil

. Chemical Name: 1-(2-(2,4-dichlorophenyl)-2-(2-propenyl oxy)ethyl)-1H-
imidazole

. Case number: 2325

. CASregistry number: 73790-28-0
. OPP chemical code: 111901

. Empirical formulaa  C,, H;,Cl, N, 0

. Molecular weight: ~ 297.17



. Trade and other names: Fecundd ®; Fungaflor ®, Magnate®

. Basic manufacturer: Janssen Pharmaceutica, N.V. and Makhteshim-Agan of
North America

Imazdil isaydlow or brown crysaline solid with amdting point of 50° C, density of
1.348 x 103 kg/m3, octanol/water partition coefficient (log Pow) of 3.82, and vapor pressure of
3.6 x 10-4 Paat 25° C. Imazdil isdightly soluble in water (293 ppm a 20° C), and isvery
soluble in methanol, ethanol, 2-propanol, dimethylbenzene, acetonitrile, N, N-
dimethylformamide, tetrahydrofuran, 1-methyl-2-pyrrolidinone, 1,2-ethanediol, 1,2-propanediol,
and glacid acetic acid (>500 g/L at 25° C).
C. Use Profile
Thefollowing information is based on the currently registered uses of imazdil:
Type of Pesticide:  Systemic fungicide.

Summary of Use Sites:

Food: Pogt harvest trestment of bananas (import tolerance only) and citrus
fruits, and treatment of barley and wheat seeds prior to planting.

Reddentia: None.

Public Hedth: None.

Other Non-food: Fungicide for chicken hatcheries.
Target Pests. Plant pathogenic fungd organisms conssting of:

barley lesf rugt, blue mold fruit rot (Penicillium italicum),

common root rot of wheat, Diplodiarot (Diplodia nataenss),

fruit rot (Alternaria), green mold fruit rot (Penicillium digitatum),
melanose (Digporthe), net blotch (Pyrenophora), Penicillium mold/rat,
root rot (Fusarium), root rot (Helminthosporium),

seedling blight/rot (Fusarium), seedling blight/rot (Helminthosporium),
seedling blight/rot (Penicillium), septoria glume blotch (S. nodurum),
stem-end rot (Diplodia), ssem-end rot (Phomopsis), stripe
(Helminthosporium);

Poultry pathogens conssting of : aspergillosis (Aspergillus fumigatus)

Formulation Types Registered: Formulated asimpregnated materid for usein
smoke generators (14.9% active ingredient(a.i.)), liquid (up to 31% ai.),
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emulsifiable concentrate (up to 68.25% a.i.), and flowable concentrate (10% a.i.).

Method and Rates of Application:

Equipment - Seed trestment equipment, truck-bed drenchers, fruit waxing
and foaming equipment, high pressure handwand sprayers, and smoke
canisters.

Method and Rate

Seed treatment equipment: up to 0.01 Ib ai./100 Ibs of seed.

Drencher: 0.6255 Ib ai./100 galons

Waxing equipment: 1.665 Ib a.i./100 gdlons.

Foaming equipment: 1.665 Ib a.i./100 galons.

Handwand sprayers. 0.00032 Ib a.i./1000 ft2.

Smoke generator: 0.022 Ib a.i.e/1,000 ft3

Timing - Pre-planting for seeds; post harvest for citrus; for usein chicken
hatcheries prior to introduction of eggs.

Use Classification:  Unclassfied

D. Estimated Usage of Pesticide

This section summarizes the best estimates available for many of the pesticide uses of
imazdil, based on available peticide usage information for 1994-95. A full listing of dl uses of
imazalil, with the corresponding use and usage data for each sSite, has been completed and isin
the November 5, 2001, “ Quantitative Usage Analysis’ document (Jihad Alsadek, 2001), which is
availablein the public docket and internet. The data, reported on an aggregate and site (crop)
bass, reflect annud fluctuations in use patterns as well as the variability in usng data from
various information sources. Approximatdly 6,000 Ibs ai. of imazail are used annudly,
according to Agency and registrant estimates.



Table 1. Imazalil Estimated Usage for Representative Sites*

Crop # Applications % of Crop Lbs. of Al
Treated Used

Oranges 1 Post-harvest 18-22 1,900-2,100
Tangerines | 1 Post-harvest 250-325
Grapefruit 1 Post-harvest 43-47 1,450-1,650
Lemons 1 Non Storage 900-1100

1 Pre-Storage 780-900

1 Post-harvest 75-85
Limes 1 Post-harvest 18-22
Bananas 1 Post-harvest 12-16
Barley 1 Seed-treatment
Wheat 1 Seed-treatment
Total 5,385-6,198

* Based on EPA Data, 1994-95, and crop profilesfor barley and hard red spring
and durum wheat in North Dakota, December, 2000.

[Il.  Summary of Imazalil Risk Assessment

Thefollowing isasummary of EPA’srevisad occupationa and ecological risk findings
and conclusons for the pegticide imazdil, as fully presented in the documents, “Imazdil: HED
Risk assessment for Reregistration Eligibility Decison (RED) Document” dated February 7,
2002 (and addenda thereto), and “ Environmenta Risk Assessment for the Reregistration of
Imazdil,” dated April 18, 2001. The purpose of this summary isto assist the reader by
identifying the key features and findings of these risk assessments, and to enhance understanding
of the conclusions reached in the assessments.

A. Human Health Risk Assessment

EPA issued its preliminary human hedlth risk assessment for imazalil on February 7,
2002. After review of public comments, the Agency has determined that these risk assessments
do not need to be updated for thisRED. Please seethe July 12, 2002 TRED to see the specifics
of the Agency’ s tolerance reassessment decision for acute and chronic dietary, and drinking
water risk assessment (Appendix C). Inthe July 12, 2002 TRED document, EPA determined
that there is a reasonable certainty that no harm to any population subgroup will result from
aggregate exposure to imazdil when considering dietary (food and water) exposure and al other
non-occupationa sources of pesticide exposure for which thereis reliable information.



1. Residential Risk

There are no registered resdentia uses of imazalil and thus resdential exposure is not
expected.

2. Occupational Risk

Occupationa workers can be exposed to a pesticide through mixing, loading, and/or
goplying apesticide, or re-entering treated Sites. Occupationa handlers of imazdil include:
individua farmers or growers who mix, load, and/or apply pesticides, and professond or
custom agricultural gpplicators. Non-cancer risk for dl of these potentialy exposed populations
is measured by a Margin of Exposure (MOE) which determines how close the occupationd or
resdential exposure comes to a No Observed Adverse Effect Level (NOAEL). For imazalil,
MOEs greater than 100 do not exceed the Agency’slevel of concern. Occupationa cancer risks
greater than 1 x 10* (one in ten thousand) exceeds the Agency’s leve of concern. EPA closdy
examines occupationd cancer risksinthe 1 x 10“ and 1 x 10° range and seeks cost effective
ways to reduce therisk to the grestest extent feasible, preferably 10° or less.

a. Toxicity

Thetoxicity of imazdil isintegra to assessing the occupationd risk. All risk
cdculaions are based on the most current toxicity information available for imazdil. The
primary target organ for imazdil toxicity in animasisthe liver. The toxicologica endpoints,
and other factors used in the occupationa risk assessments for imazdil are listed below and in
Table 2.

. For estimating intermediate- and long-term dermd risks, EPA used ord anima studiesin
the absence of gppropriate dermd toxicity studies. The derma absorption factor is 41%,
basad upon the maximum blood concentration observed in arat dermal absorption study.
This factor was used for converting dermal exposures to equivaent ora doses.

. For estimating short-, intermediate- and long-term inhdation risks, EPA used ora anima
sudiesin the absence of appropriate inhaation toxicity sudies. EPA assumes 100% of
the inhaled imazalil doseis absorbed by the body.

. Imazdil is dassfied as“likely to be a carcinogen in humans” according to EPA’s July
1999 Draft Guiddines for Carcinogen Assessment. Carcinogenicity studiesin rodents
indicate imazdil is carcinogenic to mae Swiss abino mice and Widar rats, based on a
ggnificant increase in liver adenomas and combined adenomas/carcinomas. In ratsthere
was aso increased incidence of combined thyroid follicular cell adenomas/carcinomas.

. Based on current science policy and absent information demonstrating a mode of action
in test animals, EPA quantified the human cancer risk by alinear low-dose (Q,")
extrgpolation. The most potent unit risk, Q,” (mg/kg/day) for imazdil based on mae
mouse liver adenoma and/or carcinoma combined tumor rates, is 6.1 x 10% (mg/kg/day)*
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in human equivdents. Since the July 12, 2002, TRED, the registrant conducted a cell
proliferation sudy desgned to determine the mode of action for carcinogenicity. This
information was intended to support the use of a threshold cancer model for imazalil.

The Agency reviewed the study and concluded the case for athreshold cancer mode for
imazalil was not supported by the submitted data. Therefore, EPA concluded the Q,*
modd is currently the most gppropriate model to characterize the cancer risk for imazdil.
During the Phase 5 public comment period for imazdil, the registirant provided additional
andyss and information intended to support the threshold approach for imazail. This
information is currently being reviewed by the Agency. Theregistrant o indicated that
in December 2003, they will submit the results of a 5-day study which they believe, when
conddered with dl available data and information on the carcinogenic mechanism for
imazdil, will provide sufficient evidence that imazdil is athreshold carcinogen. The

data from the 5-day study will further characterize the early mitogenic burst seenin
nongenotoxic promoters such as phenobarbital. EPA will evaluate the gppropriateness of
the linear low dose (Q,*) modd depending on the results of the review of the information
submitted, and if appropriate, amend this RED.

Table 2. Endpointsfor Assessing Occupational Risksfor | mazalil

EXPOSURE DOSE EFFECT STUDY Target
SCENARIO (mg/kg/day) (MRID) MOE
Dermal Absorption | 41% based on adermal absorption study in male rats
Short-Term Dermal Skin effects and swollen livers 21 Day Dermal - 100
(Dermd) NOAEL=160 Rabbit
LOAEL=250 (42085201)
Intermediate-Term Ora Severeliver effects Subchronic Study - 100
(Dermd) NOAEL=158 Rats
LOAEL=32 (43965704)
Long-Term Ora Systemic toxicity: vomiting, soft Chronic Toxicity- 100
(Dermdl) NOAEL=25 stools, !body weight gain, Tliver Dogs
(Non-cancer) LOAEL=20 weight, Talkaline phosphatase (41328802)
Cancer Q. =6.11x10* | Hepatocytic neoplasm Carcinogenicity NA
Study Mice
(42972001)
Acute Inhalation Not required: acute inhalation is category IV. Acute exposure not likely.
Short-term Inhalation Ora Increased resorption and Developmental - 100
NOAEL =5 decreased fetuses Rabbit Study
LOAEL=10 (42593601)
Inhalation Ora Systemic toxicity: vomiting, soft Chronic Toxicity- 100
(Intermediate and NOAEL =25 | stools, |body weight gain, Tliver Dogs
long term) LOAEL 20 weight, Takaline phosphates (41328802)




The acute toxicity of imazdil is summarized in Table 3 below:

Table 3: Acute Toxicity Profilefor Occupational Exposure for Imazalil

Study Type MRID # Results Toxicity Category

Acute Ord: Rats 000315964 LDs, = 343 mg/kg I

4107212 LD, = 480-679 mg/kg I
Acute Dermal: Rabbits 41606104 LDs, =>2000 mg/kg 11

44107213 LD, = >2000 mg/kg 11
Acute Inhalation: Rats 44107214 LG, =243 mg/L [\
Primary Eye Irritation 41606105 [rritating I
Primary Skin Irritation 44107216 Mild-irritation [\
Dermal Sensitization 41718701 Non-sensitizer v

40271701

b. Exposure

The Agency has determined that there are potential exposures to mixers, loaders,
goplicators, or other handlers resulting from gpplication of imazalil for seed treatment, post
harvest gpplication to citrus, and chicken hatcheries. Based on the use patterns and potential
exposures described above, thirteen mgjor handler exposure scenarios are identified to represent
the extent of imazail uses. Exposure scenariosincude: (1) private farmers mixing/loading
liquid formulation for on- farm seed trestment, (2) mixing/loading liquid formulation for
drencher gpplication of citrusin trucks, (3) mixing/loading liquid formulation for citrus waxing
equipment, (4) mixing/loading the liquid formulation for citrus foaming equipment, (5) mixing/
loading liquid formulation for high pressure handwand gpplications in chicken hatcheries, (6)
applying liquid formulation to post-harvest citrus in atruck using adrencher, (7) applying liquid
to post harvest citrus using foaming equipment, (8) applying liquid formulation to post harvest
citrus using waxing equipment, (9) gpplying liquid formulation with a high pressure handwand
gorayer in chicken hatcheries, (10) commercia application for seed-trestment equipment after
harvest prior to storage, (11) applying/lighting smoke canigtersin chicken haicheries, (12)
mixing/loading and applying liquid with commercid seed-treatment equipment, and (13) private
farmers mixing/loading and gpplying for on-farm seed treatment.

Seed trestment exposure data were used by the Agency to assess the potentia handler
exposure to imazalil. The Agency aso used data from the Pesticide Handlers Exposure
Database (PHED) to supplement the chemical-specific data and to assess the exposure scenarios
for which no exposure data were provided by the registrant; however, there are afew scenarios
that could not be assessed because of lack of data.

Occupationa handler exposure assessments are conducted by the Agency using different



levels of persond protection. The Agency typicaly evauates al exposures with minima
protection and then adds additional protective measures using atiered approach to reduce risks
as needed (i.e.,, going from minimal to maximum levels of protection). The lowest level of
protection is basgline, or standard work attire (long deeved shirt, long pants, shoes, socks). If
necessary (i.e,, MOEs are less than 100 or cancer risks are greater than 1 x10°), increasing levels
of persona protective equipment (PPE) are applied. If MOEs are till less than 100 or cancer
risk is dill grester than 1x10°, engineering controls (EC) are gpplied. In some cases, EPA will
conduct an assessment using PPE or EC’ s taken from a current |abel.

The levels of protection that formed the basis for caculation of exposure from imazdlil
scenarios include:

Basdine: Long-deeved shirt and long pants, shoes and socks (no gloves), and
PPE: Basdline with the addition of chemicd resstant gloves.

Derma and inhdation MOES were caculated for handlers for short-term duration (up to
30 days), intermediate-term (up to 180 days) and long-term (over 180 days). Lifetime cancer
risks were also caculated for the various handler scenarios.

C. Occupational Risk Summary

In the case of imazdil, dermd and inhaation risks are assessed separately since the
toxicological endpoints for these exposures are not based on the same effects. Exposuresto
imazdil are expected to be short, intermediate and long-term by dermd and/or inhaation routes
of exposure. Life-time cancer risk is aso caculated for the various scenarios.

@ Occupational Handler Summary (Non-Cancer)

Table 4 presents the risk a basdline and with PPE for each exposure scenario. The
results of the non-cancer short, intermediate, and long-term derma and inhaation risk
assessments show that dl scenarios for which there were data available have MOES greater than
or equal to 100 at basdine attire (i.e., long pants, long deeved shirt, no gloves), except for
mixing/loading liquid formulation for waxing equipment (scenario 3 on Table 4). However, the
risk from mixing and loading liquid formulation for waxing equipment is no longer aconcern
with the addition of chemical resstant gloves.

There were insufficient data for the Agency to quantify risks for the following five
scenarios:
Mix/load liquid for foaming eguipment (scenario 4)
Application of liquid with drencher (scenario 6)
Application of liquid with foaming equipment (scenario 7)
Application of liquid with waxing equipment (scenario 8)

. Application usng smoke canister for chicken hatchery (scenario 11)

Although the risks for these scenarios have not been quantified, the Agency does not
believe there are risks of concern associated with these scenarios. EPA does not expect the risk
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for mixing and loading liquid for foaming equipment to be subgstantidly different from mixing

and loading liquid for waxing, which has risks below EPA’sleve of concern with the addition of
gloves. For the drenching, foaming and waxing, gpplication scenarios, occupationa exposure is
unlikely because these operations are mechanically and remotely performed (i.e., the applicators
are not present in the treetment area when imazalil is gpplied).

Finaly, the Agency did not have data to do a quantitative risk assessment for handlers
gpplying and lighting smoke generators in chicken hatcheries (scenario 11). However, the
Agency did avery conservetive assessment in order to bound the risk to handlers using smoke
generators containing imazdlil. In this assessment, the air concentration was calculated at the
maximum gpplication rate (i.e., the assessment assumed the entire contents of the can were
immediately made available for exposure). 1t was aso assumed that the handlers were exposed
to imazail from the smoke generator for aperiod of one minute. This assumption isaso very
conservative because we understand that it is established industry practice to immediately leave
the trestment area once the smoke canister islit. Even with these very conservative assumptions,
MOEs were 50 for short-term and 30 for intermediate-term (see Table 4a). Given the very
conservative assumptions used for the exposure estimates, EPA expects the actud risk to
goplicators using smoke canigters to be below our leve of concern.

)] Occupational Risk (Cancer)

Cancer risk assessments for handlers were completed by EPA using a basdline exposure
scenario and, as needed, increasing levels of risk mitigation (PPE) to achieve cancer risks that
are below the Agency’slevd of concern. Table4 presents cancer risk caculations at basdline
and with PPE for each exposure scenario. The calculations of daily derma and inhalation
exposure to imazalil by handlers were used to caculate the daily dose, and hence the risks, to
those handlers.

The following assumptions and factors were used in order to complete this cancer risk
assessment:

The average body weight of 70 kg is used, representing atypical adult.

Exposure duration is assumed to be 35 years. This represents atypica working lifetime.
Lifetime is assumed to be 70 years.

The Q,” used in the cancer assessment was 6.11x10?(mg/kg/day) ™.

. Exposure frequencies used in the calculations are: 250 days for chicken hatcheries (based
on Agency andyss), 15 days for commercid seed treatment, 10 days on-farm seed
trestment, and 100 days for commercia citrus gpplicator.

The results of the cancer risk assessment (see Table 4 ) show that of the thirteen handler
scenarios evaluated with PPE, one scenario was 1.50 x 10*to 2.25 x 10* (Scenario 13: mixing,
loading, and applying imazdlil for on-farm seed trestment), three scenarios were in the 10° range
(Scenarios 3, 12 and 13: mixing/loading for waxing equipment; and mixing, loading, applying
for both on-farm and commercial seed treatment), and five scenarios where in the 10°to 10”7
range (Scenarios 1, 2, 9 and 10). EPA did not do a quantitative assessment for the remaining
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scenarios because of lack of data. Mogt current imazalil |abels prescribe the following PPE for
al handlers: long deeved shirt and long pants, gloves, shoes, socks, and protective eye-wear.

Therisk of 1.50 x 10 “t0 2.25 x 10 * for scenario 13 isascreening leve estimation of
risk. The dermal exposure for this scenario was derived from aliterature study in which a dust
formulation was used to derive dermal exposure estimates (Fenske et.a.). For loading seed into
ahopper box for planting, dust formulations, which can linger in the air, have a significantly
higher potentid for exposure than the imazalil emulsfiable concentrates formulation actudly
used for on-farm seed trestment. Therefore, the Agency believes that this screening leve risk
edimate sgnificantly over estimates the risk, and that the actud risk iswell below that requiring
further action.

The Agency aso did an assessment to bound the risks for handlers lighting and using
smoke generators (scenario 11). Using the very conservative assumptions described in the
previous section on non-cancer occupationd risk (see Section 111.2.¢.1, “ Occupationa Handler
Summary (Non-Cancer)”), the Agency estimated a cancer risk of 1.7 x 10° (see Table 4a). As
gtated in the previous section, given the very conservative assumptions used in this exercise, EPA
expects the actud risk to gpplicators lighting and using smoke canisters to be below our leve of
concern.
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Table4: Summary of Exposure Variables, MOEsand Cancer for usesof Imazalil

Exposure Scenario (Scenario Range of Amount Short-Term Dermal Intermediate-Term Long-term Dermal Short-Term Inhalation Intermediate, Long- Cancer
#) Application Handled MOEs Derma MOEs MOEs MOEs Term Inhalation MOEs
IbRa_i per Day Base PPE Base PPE Basdline PPE Basdline PPE Basdline PPE Basdline PPE
(baiA) line line
Mixer/L oader
Mixing/loading liquid 0.003906 12,000 8.25e+03 NA NA NA NA NA 5.33e+05 NA NA NA 1.63e-05 1.37e-07
formulation for on farm seed 1b/100 Ib 2.44e-05 2.05e-07
treatment (1) 0.01 b/100 3200403 NA NA NA NA NA 2.08e+05 NA NA NA 416005 | 350007
Ibs 6.24e-05 5.25e-07
Mixing/loading liquid (EC) 0.6255 Ib 1,200 NA NA 1.24e+02 NA NA NA NA NA 1.94e+04 NA 1.07e-03 9.55e-06
for Drencher gpplication (2) ai/100 gallons | gallons
Mixing/loading liquid (EC) 1.665 Ib 1,600 NA NA 3.48e+01 4.52e+03 NA NA NA NA 5.46e+03 NA 3.80e-03 3.40e-05
for awaxing equipment (3) ai/100 gallons | gdlons
Mixing/loading Liquid (EC) 1.665 Ib No Data NA NA No Data No Data NA NA NA NA No Data No Data No Data No Data
for a foaming equipment (4) ai/100 gallons
Mixing/loading liquid 0.00032 Ib 4320t NA NA NA NA 1.06e+05 NA NA NA 1.05e+07 NA 4.92e-07 NA
formulation for high pressure ai/1000 ft*
hand application (5) 37800 ft NA NA NA NA 1.22e+04 NA NA NA 1.21e+07 NA 4.30e-06 NA
Applicator
Applying liquid formulation 0.6255 Ib 1,200 NA NA No Data No Data NA NA NA NA No Data No Data No Data No Data
with a drencher (6) ai/100 gallons | gallons
Applying liquid formulation 1.665 Ib 1,600 NA NA No Data No Data NA NA NA NA No Data No Data No Data No Data
for a foaming equipment (7) ai/100 gallons | gallons
Applying liquid formulation 1.665 Ib No Data NA NA No Data No Data NA NA NA NA No Data No Data No Data No Data
for a waxing equipment (8) ai/100 gallons
Applying liquid formulation 0.00032 Ib 4320 ft® NA NA NA NA 1.72+05 NA NA NA 1.61e+05 NA 3.36e-07 NA
with a high pressure ai/1000 ft®
handwand sprayer (9) 37800 ft NA NA NA NA 1.95e+04 NA NA NA 1.83e+04 NA 2.95e-06 NA
Handler for commercial seed 0.00671 Ib 132,000 8.43e+04 NA NA NA NA NA 1.88e+05 NA NA NA 2.42e-06 3.83-07
treatment (10) ai/100 Ibs
Sudangrass 718,000 1.55¢+04 NA NA NA NA NA 3.46e+04 NA NA NA 1.31e-05 2.08¢-06
Min 0.00396 132,000 1.45e+05 NA NA NA NA NA 3.23e+05 NA NA NA 1.35e-06 2.23e-07
Ib ai/1001b
whest and 718,000 2.66e+04 NA NA NA NA NA 5.94e+04 NA NA NA 7.66e-06 1.21e-06
barley
Max 0.01lb 132,000 5.66e+04 NA NA NA NA NA 1.26e+05 NA NA NA 3.60e-06 5.71e-07
ai/100 lbs
whest and 718,000 1.04e+05 NA NA NA NA NA 2.32e+04 NA NA NA 2.20e-06 3.10e-06
barley
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Table4: Summary of Exposure Variables, MOEsand Cancer for usesof Imazalil

Exposure Scenario (Scenario Range of Amount Short-Term Dermal Intermediate-Term Long-term Dermal Short-Term Inhalation Intermediate, Long- Cancer
#) Application Handled MOEs Derma MOEs MOEs MOEs Term Inhalation MOEs
IbRa_i per Day Base PPE Base PPE Basdline PPE Basdline PPE Basdline PPE Basdline PPE
(baiA) line line
Apply/light smoke canisters 0.022 Ib No Data NA NA NA NA No Data No Data NA NA No Data No Data No Data No Data
(12) ai/1000 ft*
Mixer/ Loader/Applicator
Mixing/loading and applying 0.00671 Ib 132,000 3.51e+03 NA NA NA NA NA 2.42e+04 NA NA NA 5.74e-05 1.03e-05
liquid with commercia seed- ai/100 Ibs 5900102
trestment equipment (12) Sudengrass 718,000 46e+ NA NA NA NA NA 4.456+03 NA NA NA 3.14e-04 5.58¢-05
Min 0.00396 132,000 6.03e+03 NA NA NA NA NA 4.15e+04 NA NA NA 3.35e-05 5.98e-05
Ib ai/100Ib
whest and 718,000 1.11e+03 NA NA NA NA NA 7.63e+03 NA NA NA 1.82e-04 3.25e-05
barley
Max 0.01lb 132,000 2.36e+03 NA NA NA NA NA 1.62e+04 NA NA NA 8.56e-05 1.53e-05
ai/100 Ibs
whest and 718,000 4.33e+02 NA NA NA NA NA 2.98e+03 NA NA NA 4.66e-04 8.32e-05
barley
Mixing/loading/applying (EC) |0.003906 12,000 See PPE | 2.30e+03 NA NA NA NA See PPE | 2.65e+05 NA NA See PPE 5.84e-05*
for on- farm seed trestment 1b/100 Ib 8.75e-05**
(13) 0.01 1b/100 See PPE | 8.96e+02 NA NA NA NA See PPE 1.04e+05 NA NA See PPE 1.50e-04*
Ibs 2.25e-04**
* Assumed 10-days exposure for private applicator
*x Assumed 15-days exposure for commercial applicator.

Table4a: Occupational Handler Short, Intermediate and L ong-term inhalation Risk from smoke generator containing Imazalil (Screening L evel Assessment)

Scenario® PF Short-term MOES® Intermediate, Long-term MOES LADD? Cancer”
Smoke generator (baseline) 1 (no respirator) 50 30 2.80e-02 1.7e-03

a Baseline represents the use of smoke generator without a respirator.

c Short-term inhalation dose (mg/kg/day) = airborne concentration of imazalil *inhaation rate (16.6 I/min)/body weight (60kg)

d Intermediate-long-term inhalation dose (mg/kg/day) = airborne concentration of imazalil *inhalation rate (16.6 I/min)/body weight (70kg)

e Short-term Inhalation MOE = NOAEL (5 mg/kg/day)/ Short-term Daily Inhalation Dose (mg/kg/day).

f Intermediate-term Inhalation MOE = NOAEL (2.5 mg/kg/day)/ Intermediate-term Daily Inhalation Dose (mg/kg/day).

9 LADD (mg/kg/day) = Daily Dose (mg/kg/day) * (Number of days exposure per year (250)) /365 days per year) * 35 years worked/70 year lifetime.

h Cancer Risk = LADD (mg/kg/day) * (Q.*), where Q;* = 6.11e* (mg/kg/day).
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3 Post-Application Occupational Risk
EPA has determined that there is potentia exposure to workers handling citrus fruits after

waxing or foaming, to persons working in chicken hatchery facilities, and to persons handling
treated seeds.

Post-Application Risk to Citrus Packing Workers

For citrus, the main post-application activities are sorting/culling or packing of products
following imazdil treetment. The Agency has no data pecificaly addressng the exposure from
those activities. Exposure estimates for citrusin the risk assessment were derived from residue
chemidry data, surface area cdculaions, and areentry study for citrus found in the scientific
literature.

For non-cancer effects, risk from handling citrus was not of concern for intermediate
term effects at basdline protection of (long pants, long deeved shirt, no gloves). The MOE for
this exposure scenario is 120 (See Table 5 below). Short-term MOES were not cal culated since
this post application exposure is expected to exceed 30-days.

For cancer effects, the estimated lifetime cancer risk for citrus workers exposed to
imazalil post- trestment was estimated to be 6.68 x 10* under the basdline exposure scenario.
With the addition of protective gloves, the risk becomes 6.68 x 10° (See Table 5).

Table 5: Imazalil Intermediate-Term and Cancer Occupational Post-Application Assessment for Citrus (Waxing and

Foaming)

Scenario? Dermal Dose® (mg/kg/day) | Intermediate -term MOES® LADD¢ Cancer®

Basdline 0.133 120 1.09e-02 6.68e-04

PPE 0.0133 NA 1.09e-03 6.68e-05
a Baseline represents long pants, long sleeved shirt and no gloves

PPE represents long pants, long sleeved shirt and gloves

b Dermal Dose (mg/kg/day) = Daily Derma Exposure (mg/day)/ Body weight (70 kg) x dermal absorption factor (41%) .
¢ Intermediate-term Dermal MOE = NOAEL (15.8 mg/kg/day)/ Daily Dermal Dose (mg/kg/day).
d Baseline LADD (mg/kg/day) = Baseline Daily Dose (mg/kg/day) * (Number of days exposure per year (60)) /365 days

per year) * 35 years worked/70 year lifetime.

PPE LADD (mg/kg/day) = PPE Daily Dose (mg/kg/day) * (Number of days exposure per year (60)) /365 days per year)

* 35 years worked/70 year lifetime.
e Baseline Total Cancer Risk = Baseline LADD (mg/kg/day) * (Q,*), where Q,* = 6.11e? (mg/kg/day).
PPE Total Cancer Risk = Baseline LADD (mg/kg/day) * (Q,*), where Q,* = 6.11e? (mg/kg/day).

Dermal exposure (ug/kg/day) =1500 cm?/hr x 1.9 pg/cm? x 8 hrs/day + 70 kg (bw) x 0.41 (dermal absorption factor)

Dermal exposure (ug/kg/day) =133 pg/kg/day = 0.133 mg/kg/day

The exposure estimate for workers handling citrus fruits after waxing or foaming is
consdered to be very conservative. Fird, it was assumed that dl of the imazalil on the treated
surface would be transferred to the skin. However, based on Brouwer et a. (1999), the
efficiency of transfer would be less than 2% of the contamination on asurface. Thisisa50-fold
reduction in the exposure from what was assumed in the risk assessment, which would reduce
therisk by 50-fold aswell. Second, imazdlil is usudly encapsulated in awax matrix and
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subgtantid transfer to the skinisunlikely. Findly, the transfer coefficients for the hands were
obtained from afield study in which derma contact with contaminated foliage was extensve;, a
conveyor bt trestment line as used for citrus would be unlikely to have such a high degree of
contact (probably restricted to fingertips only). Therefore, EPA has concluded that the cancer
risk to citrus packing workersis below the level which warrants a requirement for chemical
resstant gloves.

Post-Application Risk to Chicken Hatchery Workers

Frequent disinfection of equipment and ar which comesin contact with egg shdllsis
required to prevent aspergillus molds in chicken hatcheries.  Imazdlil is only registered to be
used on hatchery equipment when the eggs and poultry are not present. Before the eggs are
transferred, the shelves and insde parameters of the setters or hatchers are treated with imazdil
using handheld equipment (EC formulation) or a smoke generator. In the case of smoke
generators, workers are prohibited by the label from reentering the treated areaif smokeis dill
vigble. Further, the current label states that workers should not reenter unventilated areas for 12
hours. For ventilated areas, workers may reenter after 30 minutes, and at least 1to 2 air
exchanges. For theliquid formulation of imazdil (EC), the labd requires that workers wait at
least two hours before reentering the treated Ste.

Given the nature of the activities a egg handling facilities, EPA believes that thereis
minima dermd or inhaation exposure to imazdil in chicken hatcheries following imazdil
applications provided there is adequate ventilation, or that sufficient time has elapsed after
treatment, therefore, no post-application inhdation or dermal risk assessment was performed for
reentry following smoke generator or spraying agpplications in chicken hatcheries (hatcher, setter
and storage rooms). At thistime, there are no data available to adequately address the return of
handlers to hatchers or setters for the purpose of disposing of the used smoke canigter.

Post-Application Risk to Workers From Imazalil-Treated Seed

There may be post-application exposure to workers handling and planting imazdil
treated seeds. Asthere were no study data available on exposure to imazalil residues on trested
seed, a conservative screening level assessment was performed using the unit exposure for
handling granular formulations found in PHED. The screening assessment did show a cancer
risk of concern (1.3 x10° to 1.46 x10°) as shown on Table 6. However, EPA believesthat this
assessment overestimates the risk to workers from post-gpplication exposure to imazalil treated
seeds for the following reasons. Firgt, the PHED data were taken from studies on granular
formulations of pesticides. Since these formulations are designed to release the active ingredient
into the environment, the exposure estimates from the PHED studies will Sgnificantly
overestimate exposure from treated seeds, where the active ingredient is tightly bound to the
seed surface to protect the seeds.  Second, the risk was cal culated using maximum application
rate and pounds treated and planted per day. The Agency would normaly use typica application
rates and average pounds treated/planted per day for arefined cancer assessment. Findly, since
this assessment was completed, the Agency has developed arevised Seed Treatment Standard
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Operating Procedure (SOP #14, dated May 2003), which relies on study datato calculate a unit
exposure to treated seeds. If this risk assessment were revised consstent with that SOP, the unit
exposure for planting the trested seed would be higher. However, the Agency would assume a
maximum of 24,000 pounds of imazdil trested seed would be planted in a day rather than the
718,000 pounds assumed in the current assessment (amaximum of 200 acres would be planted,
requiring 120 Ibs of treated seed per acre). The result would be arisk of 1.08 x10® for planting
treated seeds. Thiswould aso be considered a conservative assessment because it assumes
maximum gpplication rate and pounds treated per day, as well as planting the maximum number
of acresfor a35 year period. Therefore, this post-application scenario is below the Agency’s
level of concern.

The Agency did not conduct a quantitative assessment to calculate the post-gpplication
risk to workers exposed to imazalil-treated seed which has been planted. The Agency believes
that there is alow potentia for re-entry exposure for this scenario since the seeds are below the
surface of the ground and therefore not available for worker exposure.
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Table 6: Imazalil short-term, Intermediate-term and Q" Occupational post Application Assessment for Seed Treatment

Exposure Baseline Dermal Baseline Inhalation Baseline Cancer
Scenario Short-term Daily | Int-term Daily | Short- | Int-term | Short-term | Intermediate- | Short-term | Int-term | Total Dose | LADD’ Cancer®
Dose Dose term MOEs® | Daily Dose | Term Daily MOEs?® MOEs" | (mg/kg/day)
(mg/kg/day)y* (mg/kg/day)’ MOEs*® (mg/kg/day) Dose
(mg/kg/day)
Mixer/Loader Exposure
Mixing 8.62e-03 4.12e-03 1.86e+04 | 3.83e+03 2.30e-03 1.74e-03 2.46e+03 | 1.43e+03 1.02e-02 2.13e-04 1.30e-05
loading treated
seed
Applicator exposure
Applying 1.02e-02 4.86e-03 1.54e+04 | 3.25e+03 1.44e-03 1.23e-03 3.48e+03 | 2.03e+03 1.16e-02 2.3%e-04 1.46e-05
treated seed

~ o« — T @

Short-termDaily Dermal Dose (mg/kg/day) = Daily Dermal Exposure (mg/day)/ Body weight (70 kg).
Intermediate-termDaily Dermal Dose (mg/kg/day) = Daily Dermal Exposure (mg/day)/ Body weight (70 kg)*0.41.
Short-term Dermal MOE = NOAEL (160 mg/kg/day)/ Daily Dermal Dose (mg/kg/day).

Intermediate-term Dermal MOE = NOAEL (15.8 mg/kg/day)/ Daily Dermal Dose (mg/kg/day).

Short-term Daily Inhalation Dose (mg/kg/day) = Daily Inhalation Exposure (mg/day)/ Body weight (60 kg).

Intermediate and Long-term Daily Inhalation Dose (mg/kg/day) = Daily Inhalation Exposure (mg/day)/ Body weight (70 kg).
Short-term Inhalation MOE = NOAEL (5 mg/kg/day)/ Short-term Daily Inhalation Dose (mg/kg/day).

Intermediate-term Inhalation MOE = NOAEL (2.5 mg/kg/day)/ Intermediate-term Daily Inhalation Dose (mg/kg/day).
Total Dose (mg/kg/day) =Short-term Daily Dermal Dose (mg/kg/day) + Short-term Daily Inhal ation Dose (mg/kg/day)
BaselineLADD (mg/kg/day) = Total Daily Dose (mg/kg/day) * 15 /365 days per year) * 35 years worked/70 year lifetime.
Baseline Cancer Risk = Baseline LADD (mg/kg/day) * (Q,*), where Q,* =6.11e” (mg/kg/day).
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4 Incident Data

The Agency has reviewed reported poisoning incidents associated with human exposure
to imazdil. One pesticide incident occurred in 1997 according to the Incident Data System,
which resulted in minor symptoms. No cases of exposure were reported to Poison Control
Centers for the time period 1993 through 1996. Detailed descriptions of 24 cases submitted to
the Cdifornia Pesticide IlIness Surveillance Program (1982-1998) were reviewed. In 3 of these
cases, imazdil was used aone or was judged to be responsible for the hedlth effects. Only cases
with a definite, probable or possible relationship were reviewed. Inthefirst case, alemon
grader/sorter experienced arash on her neck, face, and eyelids, which dso itched. In the second
case, alemon grader/sorter, who was wearing gloves, wiped her face and experienced arash.
The physician was uncertain as to whether the patient had reacted to the chemical or a possble
ringworm infection. In the third case, a worker was repairing a washer-waxer hose line when the
product spilled onto his hands. He washed his hands for 15 minutes and experienced arash on
his hands the next day. On thelist of the top 200 chemicas for which the Nationa Pegticide
Tedecommunications Network (NPTN) received calls from 1984-1991 inclusively, imazdil was
not reported to be involved in human incidents.

B. Environmental Risk Assessment

A summary of the Agency’s environmentd risk assessment is presented below. For
detailed discussons of al aspects of the environmenta risk assessment, see the Environmental
Fate and Effects Division chapter, dated April 18, 2001, available in the public docket OPP-
34253. To estimate potentia ecologica risk, EPA integrates the results of exposure and
ecotoxicity studies using the quotient method. Risk quotients (RQs) are calculated by dividing
exposure estimates by ecotoxicity values, both acute and chronic, for various wildlife species.
RQs are then compared to levels of concern (LOCs). Generdly, the higher the RQ), the greater
the potentid risk. Risk characterization provides further information on the likelihood of
adverse effects occurring by consdering the fate of the chemica in the environment, the species
potentidly at risk, their spatid and temporad distributions, and the nature of the effects observed
in sudies.

Imazdil is registered as afungicide for seed treatment of small grains (wheat and barley)
and for post-harvest waxing of citrus. It can also be used as a disinfectant to sterilize chicken
processing facilities by spraying or fumigation. The post-harvest waxing of citrus and the use as
adisnfectant to sterilize chicken hatcheries are indoor uses with no potentia for significant
exposure to fish and wildlife. For seed treatment, application rateis 0.01 Ib ali. per acre (a
maximum rate), and only one gpplication is alowed a planting time with one inch soil
incorporation. Asthe result of soil incorporation (i.e., planting of trested /seeds), only 1 % of
pesticide applied is expected to remain on the soil surface. Hence, exposure to fish and wildlife
from seed trestment is dso limited. The Agency bdievesthat, based on the current use pattern of
imazdil, theimmobile and relaively persstent parent compound is not likely to have adverse
effects on the environment.
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1 Environmental Fate and Transport

Imazdil has the following characteridics.

. moderate water solubility (water solubility = 180 ppm)

. very stableto hydrolysisat pH 5, 7, and 9

. photodegrades rdaively rapidly with a haf-life of 36 hoursin water

. degrades very dowly in soil under aerobic conditions (haf-life 166 days)

. immobile in soils (K4 range from 29-195 mL/g with an average of 130; K. ranged
from 2,081-6,918 mL/g with an average of 4,324 mL/qg).

. not expected to volatilize (vapor pressure=1.2x10° mmHg; Henry’s Law
constant=2.6x10° am n¥/mol).

. high octanol water partition coefficient (K ,,,=6,607).

a. Degradation and M obility

Imazail does not hydrolyze at pH 5, 7, and 9. It photodegrades rapidly in the neutral
aqueous environment (with a hdf-life of 36 hours). The photolytic fate of imazdil on the soil
surface is unknown. By aerobic microbid metabolism, imazalil degraded rdaively dowly ina
loam soil with a half-life of 166 days. Characterization of resdues resulted in isolation of
fraction FX which reached amaximum leve (7% of the gpplied) at 70 days after application.
This fraction was found to consist of two components. Component | is 1-[2-(2,4-
dichlorophenyl)-2-hydroxyethyl-1H-imidazole. The structure of component |1 was not
confirmed. By the end of the study period (one year), 22% of the radioactivity had been
minerdized to CO,. About 32% of the radioactivity was found to be soil-bound.

Based on the organic carbon adsorption coefficients (K ) obtained from the adsorption
dudies, imazdil is dassfied asachemicd with a“low” soil mobility potentid (average K, from
8 s0ils=4,324 mL/g; average K, from 8 s0ils=130 mL/g; Van Leemput, €. d.; 1986; Accesson
number 00148072). The potentia for the parent compound to move into ground water and to
move with surface runoff water is very low.

The mohility of **C-labeled (at 2-ethyl carbon) imazalil was dso evaduated in a soil
column leaching sudy. Imazdil was found to be immobilein loam and sandy soils. The
mgority of imazadil remained in the top soil zone (95.7% of the applied was detected in the 0-2.5
cm zone for the loam soil column whereas 84.5% was detected in the same zone for the sand soll
column). No residues were detected in the leachates. In sum, imazalil degrades dowly in soil
and is not mobile.
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b. Bioconcentration

No study was conducted to evauate the accumulation of imazdil in fish. Based on its
high octanol water partition coefficient (K ,,,=6,607), imazalil is expected to accumulate in fish.
However, the use of imazalil as a seed trestment for wheat and barley, dong with its fate
properties, mitigates the likelihood that this chemical will reach surface water and accumulatein
fish.

C. Water Resour ce Assessment

Imazdil is unlikely to contaminate surface and ground waters. Fate studies show that
this chemica isimmobile (average Koc = 4,324 mL/g; average Kd = 130 mL/g) and is not
expected to move offsite when used as a seed trestment. Both surface and ground water
amulations (described below) show that imazdil may reach drinking water supplies only at very
low concentrations. The Agency does not have access to any water monitoring data for imazdil.

@ Surface Water

Indoor uses are not evaluated for their potentia to contaminate surface waters because
contamination from norma useis congdered unlikdy. Modding for imazdil is based on its
gpplication as a seed treatment. For the aquatic ecologica risk assessment, Estimated
Environmental Concentration (EEC) vaues based on the GENEEC modd areused. The Tier 1
modd calculates EECs of a pesticide transported from a 10 hectare field to a lhectare, 2 meter
deep pond in a high rainfall scenario using basic environmentd fate properties listed in the table
below. The resulting LOCs are not exceeded when modding with these very conservative
assumptions. The Agency has higher tier models which, if run, would provide much lower
estimated concentrations. Also, GENEEC predicts that 10% of the pesticide applied to a 10 acre
fiddd will reach a one-acre pond viarun-off. Inthe actud field conditions, Agency scientists
believe less than one percent of the amount applied will reach surface water because of the
limited water runoff in the arid wheat growing environment.

Input parameters for GENEEC (Table 7) were seected according to current EPA
guidance. The peak concentration predicted by GENEEC is 0.072 ppb, while the 56-day average
vaueis 0.037 ppb.

Table7. GENEEC Input Parameters.

Parameter Value
Application number per year 1
Application Rate 0.01 Ib ai/acre
Aerobic Soil Metabolism Hdlf Life 166 days
Aerobic Aquatic Half Life n‘a
Organic Carbon Partitioning Coefficient (K..) 2,081 mL/g (minimum)
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)] Ground Water

Ground water concentrations from the seed trestments were predicted with SCI-GROW.
The Agency’s Tier 1 groundwater screening model.  Input parameters were chosen according to
EPA’s current guiddines and are summarized in Table 8. The predicted groundwater
concentration is negligible (0.0002 ppb).

Table8. SCI-GROW input parametersfor imazalil.

Parameter Value
Application number per year 1
Application Rate 0.01 Ib a/acre
Aerobic Soil Half Life 166 days
Organic Carbon Partitioning Coefficient (K.,.) 4,026 mL/g (median Vaue)

2. Ecological Toxicity

The acute and chronic toxicity data for terrestrid organisms exposed to imazdil are
summarized in Table 9 below. The Agency evauates risks to non-target organisms using the
“risk quotient” (RQ) method of comparing the ratio of the expected environmental
concentrations (EECs) and the toxicity endpoints (such as an LDs,) with a set level of concern
(LOC). Results of imazalil ecologica risk assessments show that none of the RQ va ues exceed
the LOCsfor ether terrestrid or aguatic non-target organisms. Minimd risk to these organisms
is expected (see Tables 10 and 11). There are no fish or wildlife incident reports found in EPA’s
Ecologica Incident Information System.

The granular approach is used to assess terrestrid ecological risk of resdues on treated
seeds. In granular pesticides, active ingredients are impregnated/mixed with the inert materials.
These active ingredients are expected to be dowly released to inhibit pathogens, while with
treated seeds, a coating of active ingredient adherestightly to the seed surface to protect seeds.
Based on terrestrid RQ values, none of the LOCsis exceeded. Minima risk is expected for
terrestria nontarget organisms.
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Table9: Summary of acute and chronic toxicity data for terrestrial organisms exposed to
| mazalil.

Acute Toxicity Chronic Toxicity
Spedies L Dy Acute Oral Subacute NOAEC/LOEC Affected
- 5-day LCy, Dietary A
(mg/ Toxicity (opm) Toxicity (ppm) Endpoints
kg) (MRID) (MRID) (MRID) (MRID)
Ring-necked Pheasant 2000 slightly toxic
Phasianus colchicus (163243)
Northern bobwhite quail practically 250 /500 .
. S > 5,620 nontoxic Body weight
Colinus virginianus (30543) (41663801)
practically Embryo
gﬂna;La?a?ucrlf nchos 6290 nontoxic (52583{958%01) viability/
pratyriy, (30542) hatchability
Laboratory rat 243 M (Eggoaéilgggm ¢ 300/1200 Body weight
Rattus norvegicus (42570701) reproduction

a. Risk to Birds

Based on the available data, imazalil is practicaly nontoxic to dightly toxic to birds from
acute exposure. A chronic toxicity sudy with mallard ducks indicated effects on embryo
viability and hatchability, while body weight loss was observed with bobwhite quails (NOAEC =
250 ppm). On the basis of risk quotients, imazail use a the recommended gpplication rates will
not result in an acute or chronic risk to avian species. In fact, the Agency determined that a non-
target organism would have to eat alarge quantity of treasted seeds before receiving alethal dose
based on the low exposure and low toxicity to organisms. No LOCs were exceeded due to the
low gpplication rate and minima exposure (See Table 10). Although imazalil has a potentid to
interfere with calcium metabolism in birds, no evidence of eggshdl thinning was observed in the
submitted avian chronic study.

Table 10: Acute and chronic risk quotients for avian species following exposure to imazalil applied
at the proposed maximum application rates for wheat and barley.

Chronic
Acute Risk Quotient Risk
R Bird type and % of Pesticide Quotients
Crop /;\?gi)hcanon Body weight Left on the
€ (9) Surface ) Birds
# of apps/interval Exposed Adjusted LD50 Acute NOEC =
mg/ft2 (mg/kg) RQ(L D50/t2) 250 ppr;]
Wheat Song bird (20) 1 0.001 40 0.00003
0.01 Ibs. ai./A
1/season Upland Gamebird 1 0.001 360 0.000003
(180)
Waterfow! (1000) 1 0.001 2000 0.000001 0.4
Barley Song bird (20) 1 0.001 40 0.00003
0.01 Ibs. ai./A
V/season Upland Gamebird 1 0.001 360 0.000003
(180)
Waterfowl (1000) 1 0.001 2000 0.000001
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b. Risk to Mammals

Imazdil is moderately toxic to rats following acute exposure.  In the two generation rat
chronic study, effects on body weight and litter size were observed (NOAEC = 300 ppm). On
the basis of risk quotients, imazdil use at the recommended application rates will not result in an
acute or chronic risk to mammal species. No LOCs were exceeded due to the low application

rate and minima exposure.

Table 11: Acuteand chronicrisk quotientsfor mammals following exposur e to imazalil
applied at the proposed maximum application ratesfor wheat and barley.

Chronic
Acute Risk Quotient Risk
Crop Application % of Pesticide Quotients
P RF;?e Body weight Left on the
# of apps/interval © Surface Exposed Adjusted Acute Mammal_s
mo/ft2 L D50 RQ(LD50/ft2) NOEC =
9 (mgkg) 300 ppm
Wheat 15 1 0.001 5.145 0.0002
0.01 Ibs. ai./A
1/season 35 1 0.001 12.005 0.0008
1000 1 0.001 343 0.000003 03
Barley 15 1 0.001 5.145 0.0002
0.01 Ibs. ai./A
1/season 35 1 0.001 12.005 0.0008
1000 1 0.001 343 0.000003

C. Risk to Aquatic Species

Imazdil is moderately toxic to both freshwater fish and invertebratesin terms of acute
toxiaity (LC,, range of 1.48-3.99 ppm for fish and EC, for daphnids - see Table 12). Onthe

basis of risk quotients, imazalil did not exceed any of the Agency’ s levels of concern for

freshwater organisms. Because of the extremely low exposure to freshwater organisms, acute

toxicity testing for estuarine agquatic organisms and dl chronic testing have been waived.

Table 12: Summary of acute toxicitiesfor freshwater organisms exposed to imazalil.

Speaes 96'(2; nLDCS" 48'(2;5)(: 50 Acute Toxicity (MRID)
Rainbow trout Oncorhychus mykiss 148 - moderately toxic (41606102)
Bluegill sunfish Lepomis macrochirus 399 - moderately toxic (41606101)
Waterflea Daphnia magna - 354 moderately toxic (41606103)

23




Table 13: Acute EECsand risk quotientsfor freshwater fish and invertebrates exposed to
imazalil.

Crop Application Rate EECs RQs
# of apps/interval

Peak Freshwater Fish Freshwater Invertebrate
(ppm) LCs =148 ppm LCs =354 ppm
Wheat/barley 0.00007 0.00005 0.00002

0.01 Ibs. ai./A, One application at planting

d. Endangered Species

The LOCsfor risks to endangered species are not exceeded for the use of imazalil asa
Seed trestment. The other currently registered uses of imazalil will not have an effect on
endangered species because they are indoor uses and there is no environmenta release.
Therefore, imazdil will have no effect on federaly listed endangered and threatened species
from the uses discussed in this RED.

V. Risk Management, Reregistration and Tolerance Reassessment

A. Determination of Interim Reregistration Eligibility

Section 4(g)(2)(A) of FIFRA cdlsfor the Agency to determine, after submission of
relevant data concerning an active ingredient, whether or not products containing the active
ingredient are digible for reregigration. The Agency has previoudy identified and required the
submission of the generic (i.e, active ingredient-specific) data required to support reregistration
of products containing imazdil as an active ingredient.

The Agency has completed its assessment of the occupationd and ecological risks
associated with the use of imazalil. The dietary and aggregate risk assessments and resulting
tolerance reassessment can be found in the Tolerance Reassessment Decison (TRED) document
dated July 12, 2002 (attached as Appendix C to this document). Y ou may aso view this
document a EPA’ s electronic public docket system, http://www.epa.gov/edocket/. Onceinthe
system, select “search,” then key in the appropriate docket ID number, OPP-2002-0333.  In the
Jduly 12, 2002 TRED document, EPA determined thet there is a reasonable certainty that no harm
to any population subgroup will result from aggregate exposure to imazalil when congdering
dietary exposure and al other non-occupational sources of pesticide exposure for which thereis
reiable information. Therefore, the tolerances established for residues of imazdil in/on raw
agricultura commodities were reassessed and considered reassessed as safe under section 408(Q)
of the FFDCA.

Based on areview of these data and public comments on the Agency’ s assessments for
the active ingredient imazalil, EPA has sufficient information on the human hedth and
ecologicd effects of imazdil to make areregidration digibility decison under FIFRA. The
Agency has determined that imazdlil products are digible for reregigtration provided that: (i) any
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current data gaps and additiona data needs are addressed; and (i) the risk mitigation measures
outlined in this document are adopted, and label amendments are made to reflect these measures.

Labe changes are described in Section V. Appendix A ligts the uses deemed dligible for
reregigration by the Agency. Appendix B identifies the generic data requirements that the
Agency reviewed as part of its determination of reregidration digibility of imazdil, and ligs the
submitted studies that the Agency found acceptable.

B. Public Comments and Responses

When making the reregigtration decison, the Agency took into account al comments
recelved after opening of the public docket. These commentsin their entirety are available in the
imazalil docket (OPP#2003) in the OPP Public Regulatory Docket. Comments on the risk
assessment were submitted by the registrants, and grower groups. Comments were submitted in
the following areax

. Worker protection: Many commenters raised concerns with the use of chemica resstant
glovesin atrus packing houses. (Extreme hest, alergic reactions, and cosmetic damage
to citrus). Many commenters dso questioned the Agency’ s assumption for dermal
absorption rates in light of the use of imazdil in wax formulations.

. Worker Exposure: Severd commenters noted that exposure during drenching operations
are extremey low due to remote operations and mechanization of the process.

. Cancer Assessment: Many commenters urged the Agency to defer any decison regarding
the gppropriate cancer modd for imazalil until al cancer sudies have been submitted and
reviewed.

. Use in Chicken Hatcheriesis not a Food Use: A commenter wanted to clarify that

imazdil isnot used in chicken hatcheries when eggs or poultry are present, and therefore,
the Egg and Poultry Fumigation Study required in the TRED is not needed.

Regarding the use of chemicd resgtant gloves, the Agency reviewed the assumptions
used initsinitia assessment of post-gpplication occupationa risk from exposure to imazdlil
treated citrus and has concluded that the assumptions regarding dermal contact and dermal
absorption were very conservative, and therefore the risks for this scenario are below the
Agency’sleve of concern. The Agency isaso requiring confirmatory data to ensure that no
undue risks exis. On the drenching issue, the Agency agrees that exposure to imazdlil is limited
due to remote operation of drenching equipment. Findly, the Agency believes sufficient cancer
data exist to support issuance of the RED at thistime. The Agency will review additiond
information regarding the cancer assessment and will reconsider the gppropriateness of the linear
low dose mode depending on the results of thet review. Regarding the use of imazdil in
chicken hatcheries, EPA agreesthat the labels for imazalil products registered for usein chicken
hatcheries sate that imazdlil isfor use on poultry equipment prior to the introduction of eggs.
Therefore, EPA will not require the Egg and Poultry fumigation study as discussed in the July
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12, 2002, TRED.

C. Regulatory Rationale
1. Occupational Risk Mitigation

a. Handler Risk Mitigation

The Agency has determined that there are potential exposures to mixers, loaders,
goplicators, or other handlers resulting from application of imazalil for seed trestment, citrus,
and chicken hatcheries. All handler scenarios are acceptable in the short and intermediate-term
with basdline atire, except mixing/loading liquid formulation for waxing eguipment (scenario 3
on Table 4). However, in order to address cancer risks, EPA has determined severa scenarios
will need chemicd resstant gloves (including scenario 3). The scenarios where chemica
resistant gloves are needed to address cancer risksin addition to basdline protection are listed
below. In most cases, the current labd dready requires dl handlers to wear chemical resitant
gloves.

Handler Scenarios Needing Chemica Resgtant Gloves in Addition to Basdline Attire:
Mixing/Loading Liquid for on-farm seed treatment (Scenario 1).

Mixing/Loading liquid for drencher gpplication (Scenario 2).

Mixing/Loading liquid for waxing equipment (Scenario 3).

Mixing/Loading liquid for foaming equipment (Scenario 4).

Handling for commercid seed trestment (Scenario 10).

Mixing/Loading and applying liquid with commercid seed trestment equipment
(Scenario 12).

. Mixing/L oading/applying seed treatment for on-farm seed treatment (Scenario 13).

No additiond risk mitigation beyond chemica resstant gloves is being required for
mixing/loading/applying imazdil for on-farm seed trestment (Scenario 13). Although the cancer
risks caculated by the Agency are between 1.5 x 10* and 2.25 x 10, these risk numbers are
based on a screening level conservative risk assessment. As noted in Section 111.A.2.c.2., the
caculations used to derive these cancer risk numbers are based on a published study where a
dust formulation was used to derive derma exposure estimates. Dust formulations, which can
linger in the air, have asgnificantly higher potentia for exposure than theimazdil emulsfiable
concentrates formulation actualy used for on-farm seed treatment. Therefore, the Agency
concludes that the actua risk to mixer/loader/applicators for on-farm seed treatment with
imazdil are acceptable as long as chemicd resstant gloves are used.

Asdated in Section 111, there were insufficient data for the Agency to quantify risks for
the following 5 scenarios.
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. Mix/load of liquid with foaming equipment (scenario 4)

Application of liquid with drencher (scenario 6)

Application of liquid with foaming equipment (scenario 7)

Application of liquid with waxing equipment (scenario 8)

Application lighting and using smoke canister for chicken hatchery (scenario 11)

The Agency does not expect the risks from mixing and loading imazail for usein
foaming equipment (scenario 4) to be very different from mixing and loading imazdil liquid for
use in waxing equipment (scenario 3), which does not exceed the Agency’slevel of concern with
the use of chemica resstant gloves. Additiondly, Jenssen Pharmaceutica, one of the registrants
of the liquid formulations of imazalil that can be used to treat post-harvest citrus, has indicated
in their comments to the revised imazalil risk assessment that they intend to voluntarily cancel
the use of imazdil for foaming equipment. There are two other regigtrants that continue to
support thisuse. However, based on comments from the citrus industry, foaming is not
commonly used and they support the voluntary cancedllation of this application method.

EPA was not able to conduct a quantitative risk assessment for gpplication of imazalil
liquid formulations for waxing and foaming equipment and truck-bed drenchers (scenarios 6, 7
and 8). However, since the completion of the risk assessment, EPA concluded that occupational
exposure for these scenariosis not likely because these operations are performed by remote
control and there are no workers present. In the case of drenchers, in order to assure that no
workers are present, EPA believes alabd statement must be added which requires workers to
leave the trestment area until the citrus has been drained. There must aso be alabd statement
requiring the windows and doors of the truck to be closed prior to trestment. EPA believesthese
labd requirements are condstent with current industry practice; however, EPA would like to
ensure these practices are followed. EPA does not believe any further labd statements are
needed to ensure that workers are not exposed during application of imazdil liquid for use with
waxing equipment for citrus packing.

Asnoted in Section 111.A.c.1., the Agency did avery conservative risk assessment for
handler risk from smoke generators containing imazdil. EPA bedievestha aslong asal
workersimmediately leave the treatment Site after lighting the smoke canisters, the occupationa
risksfor this scenario are sgnificantly lower than what was caculated in the screening leve
assessment. The Agency does not expect this exposure scenario to be of concern. However, to
ensure workers are not exposed for this scenarios, smoke canisters containing imazalil for usein
chicken hatcheries must have alabel statement which requires dl workersto immediately leave
the treestment area after lighting the smoke canigter.
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b. Post-application Risk Mitigation

For Citrus Foaming and Waxing

The cancer risk estimates for workers handling citrus after waxing or foaming is
6.68 x 10*; however, the Agency considers this exposure estimation to be very conservetive.
The Agency’ s risk assessment assumed that 100% of the imazdil on the citrus fruit would be
trandferred to the skin. However, based on the Brouwer study (1999), the efficiency of transfer
islikely to belessthan 2%, of the residue on the surface. Thisisa50-fold reduction in exposure
which reduces the risk 50-fold aswell. Also, imazdil isusudly part of awax matrix which EPA
believes reduces the potentid for subgtantid transfer to the skin. Findly, the transfer
coefficients for the hands were obtained from afield study in which contact with contaminated
foliage was highly probable; a conveyor bdt trestment line would be unlikely to have such a
high degree of contact (probably restricted to fingertips only).

EPA considered requiring chemica resstant gloves to further reduce imazdil exposure
to workers handling imazdil treated waxed citrus. Comments from the citrus packing industry
during the reregigtration public comment period (phase 5 of the reregigtration process) indicated
that use of chemica resistant gloves (i.e, latex gloves) would be a problem for the industry. Use
of latex gloves would smudge the wax on the fruit. Thisisacosmetic issue that hurts the
marketability of the fruit. The use of latex gloves would aso be a heat and comfort burden to
workers on the packing line. In light of these concerns, The Agency reviewed the assumptions
used in the risk assessment for this exposure scenario and has concluded that the assumptions
regarding derma contact were very conservative. Therefore, based on the conservative nature of
the assessment, described above, the Agency believes the risk to workers for this scenario are
below the level of concern even without chemicd resstant gloves. To confirm this conclusion
and refine our risk estimates, the Agency will require data on the availability of imazdil when it
is either part of awax matrix or encapsulated with wax.

Use in Chicken Hatcheries

Given the nature of the activities at egg handling facilities as discussed previoudy, EPA
believes that thereisminima derma or inhdation exposure to imazdlil in chicken hatcheries
following imazdil applications, aslong aslabd recommendations are followed. Further, based
on the low vapor pressure and short half life (118 minutes) of imazdil, the Agency concludes
that the reentry and ventilation recommendations currently on the imazdil |abels would
adequately mitigate worker’ sinhdation or derma exposures and risks following smoke
generator and EC applications. However, since current label language makes only
recommendations for reentry and ventilation, EPA concludes the current recommendations must
become requirements. In the case of smoke generators.

. All workers must be prohibited by the label from reentering the trested areaif smokeis
dill visble

. Workers must be prohibited from reentering unventilated areas for 12 hours. For
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ventilated areas, workers may reenter after two hours provided thet &t least one air
exchange has occurred during that period.

For the EC formulation applied by handheld equipment in chicken hatcheries:

. Workers must be prohibited from reentering unventilated areas for 12 hours. For
ventilated areas, workers may reenter after two hours provided that at least one air
exchange has occurred during that period.

EPA was not able to assess the risks to workers entering a treatment site for the purposes
of digposing the used smoke canigter. Because of the possibility of imazdil resdues on used
smoke canigers, and to ensure that workers are not exposed to imazalil, chemicd resistant
gloves must be worn when handling used smoke canigters for disposdl.

Findly, as stated in the Public Comments and Response section of this RED, imazdil is
not registered for use in chicken hatcheries when eggs or poultry are present. For that reason,
EPA will not require the Egg and Poultry Fumigation Study listed in the July 12, 2002 , TRED.
However, the current label language does not state this clearly asause direction. Therefore, a
statement must be added to the label that says, “ This product may not be used when eggs or
poultry are present.”

Planting Imazalil-Trested Seeds

An egtimate of the loading and planting of treated seed was conducted for descriptive
purposes using relatively conservative assumptions. While the result of this assessment showsa
risk of concern (1.3x10° to 1.41x10°) as shown on Table 6, these results are being used by the
Agency for acomparative range of exposure. The exposure was caculated usng PHED data for
granular formulations, which makes this a very conservative estimate of the actua risk for
handling treated seed (see discussion in Section 111.A.2.c.(3) under the discussion for Post-
Application Occupationd Risk From Imazalil Treated Seed). The Agency does not believe this
is a pog-gpplication risk of concern and no risk mitigation is required for this scenario.

As dated earlier, the Agency did not conduct a quantitative assessment to caculate the
post-gpplication risk to workers exposed to imazalil-treated seed which has been planted. The
Agency believesthat thereis alow potentid for re-entry exposure for this scenario since the
seeds are below the surface of the ground and therefore not available for worker exposure.
However, because the acute toxicity for imazdil is category 1 for eyeirritation, EPA will
maintain the 48 hour REI for at plant seed treatment.
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2. Environmental Risks Mitigation

Based on the Agency’ s risk assessment, none of the RQ vaues trigger LOC exceedences

for either for ether terrestria or aguatic non-target organisms, and minimd risk to the
environment is expected. No environmenta risk mitigation is necessary.

3. Other Labeling Requirements

Other use and safety information need to be placed on the labeling of dl end-use
products containing imazalil, in addition to the mitigation measures listed above and other
exiging labd requirements. For the specific labeling statements, refer to Section V of this
document.

a. Endanger ed Species Statement

The Agency has developed the Endangered Species Protection Program to identify
pesticides whose use may cause adverse impacts on endangered and threatened species, and to
implement mitigation measures that address these impacts. The Agency’ sreview of imazdil
resulted in a determination that imazail will have “no effect” on threatened and endangered

Species.

The Endangered Species Protection Program as described in a Federad Register notice (54
FR 27984-28008, July 3, 1989) is currently being implemented on an interim basis. As part of
the interim program, the Agency has developed County Specific Pamphlets that articulate many
of the specific measures outlined in the Biologica Opinionsissued to date. These Pamphlets are
available for voluntary use by pesticide applicators, on EPA’s web Site a www.epa.gov/espp. A
find Endangered Species Protection Program, which may be dtered from the interim program,
was proposed for public comment in the Federal Register December 2, 2002.

V. What Registrants Need to Do

In order for imazdlil to be digible for reregigration, registrants need to implement the
risk mitigation measures outlined in sections 1V and V, which include, among other things,
submisson of the following:

A. Data Call-In (DCI) Responses

For imazdil technica grade active ingredient products, registrants need to
submit the following items

Within 90 days from receipt of the generic data call-in (DCI): (1) completed
response forms to the generic DCI (i.e., DCI response form and requirements status and
registrant’ s response form); and (2) submit any time extension and/or waiver requests with a full
written judification.
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Within the time limit specified in the generic DCI: cite any exiging generic data
which address data requirements or submit new generic data responding to the DCI.

Please contact Meghan French at (703) 308-8004 with questions regarding generic
reregistration and/or the DCI. All materids submitted in response to the generic DCI should be
addressed:

By US mail: By express or courier service:

Document Processing Desk (DCI/SRRD) Document Processing Desk (DCI/SRRD)
Meghan French Meghan French

US EPA (604w32) Office of Pegticide Programs (604w32)
1200 Pennsylvania Ave.,, NW Crystd Mall 2, Room 266A

Washington, DC 20460 1801 South Bell Street

Arlington, VA 22202

For products containing the active ingredient imazalil, registrants need to
submit the following items for each product:

Within 90 days from thereceipt of the product-specific data call-in (PDCI): (1)
completed response forms to the PDCI (i.e., PDCI response form and requirements status and
registrant’ s response form); and (2) submit any time extension or waiver requests with afull
written judtification.

Within eight months from the receipt of the PDCI: (1) two copies of the confidentia
gatement of formula (EPA Form 8570-4); (2) acompleted origina application for reregistration
(EPA Form 8570-1). Indicate on the form that it is an “application for reregidration”; (3) five
copies of the draft label incorporating dl label amendments outlined in Table 14 of this
document; (4) a completed form certifying compliance with data compensation requirements
(EPA Form 8570-34); (5) if applicable, a completed form certifying compliance with cost share
offer requirements (EPA Form 8570-32); and (6) the product-specific data responding to the
PDCI.

Please contact Venus Eagle at (703) 308-8045 with questions regarding product
reregistration and/or the PDCI. All materias submitted in response to the PDCI should be
addressed:

By US mail: By express or courier service:
Document Processing Desk (DCI/PRB) Document Processing Desk (DCI/PRB)
Venus Eagle Venus Eagle

US EPA (7508C) Office of Pegticide Programs (7508C)
1200 Pennsylvania Ave.,, NW Crystal Madl 2, Room 266A
Washington, DC 20460 1801 South Bell Street

Arlington, VA 22202
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B. Manufacturing Use Products

1 Additional Generic Data Requirement

The generic data base supporting the reregigtration of imazdil has been reviewed and
determined to be substantially complete. The outstanding or confirmatory data required to
complete the generic data base and/or refine the dietary, occupationd and ecologicd risk
asessments are listed below.  These studies include data requirements listed in the July 12, 2002
TRED.

. OPPTS GLN 870.6300 Developmenta Neurotoxicity in Rats

OPPTS GLN 870.6200 Acute Neurotoxicity Study in Rats

OPPTS GLN 870.6200 Subchronic Neurctoxicity Study in Rets

OPPTS GLN 860.1200 Direction for Use

OPPTS GLN 860.1340 Residue andytica method-Anima Commodities

OPPTS GLN 850.4400 Tier | aquatic plant growth studies with two species of aguetic

plants ( Lema gibba and Selenastrum capricornutum).

. OPPTS GLN 830.7050 UV/Visble Light Absorption

. Specid Study: To determine the availability imazdil from trested citrus. Study to
determine of availability of imazalil from citrus encapsulated by wax and imazdil as part
of awax matrix.

The July 12, 2002 TRED discussed the need to require OPPTS GLN 860.1480, Egg and
Poultry Fumigation study. However, because EPA has determined that there are no registered
uses in the United States for which eggs or poultry should be exposed to imazdil, the find DCI
will not indude thisstudy. Additionaly, the registrant has indicated that they aready submitted
astudy to satisfy OPPTS GLN 860.1340, Residue andytica method-Anima Commodities. If
this submitted study is satisfactory, it will meet the data requirement listed above.

2. Labding for Manufacturing Use Products

To remain in compliance with FIFRA, manufacturing use product (MUP) labding must
be revised to comply with al current EPA regulations, PR Notices and gpplicable policies. The
MUP should bear the labeling contained in Table 14 , Labe Changes Summary Table, at the end
of this section.

B. End-Use Products

1 Additional Generic Data Requirements

Section 4(g)(2)(B) of FIFRA callsfor the Agency to obtain any needed product-specific
data regarding the pegticide after a determination of digibility has been made. Registrants must
review previous data submission to ensure that they meet current EPA acceptance criteriaand if
not, commit to conduct new studies. If aregistrant believes that previoudy submitted data meet
current testing standards, then the study MRID numbers should be cited according to the
ingructions in the Requirement Status and Registrants Response Form provided for each
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product. A product-specific data cdl-in, outlining specific data requirements also accompanies
this RED.

2. Labeing for End-Use Products

Label changes are necessary to implement measures outlined in Section 1V above.
Specific language to incorporate these changes are specified in Tablel4: Labding Changes
Summary Table, at the end of this section.

C. Existing Stocks

Regigtrants may generdly digtribute and sdll products bearing old labd s/labeling for 26
months from the date of the issuance of this Interim Reregidration Eligibility Decison
document. Persons other than the registrant may generdly distribute or sdll such products for 50
months from the date of the issuance of thisinterim RED. However, existing stocks time frames
will be established case-by-case, depending on the number of products involved, the number of
labdl changes, and other factors. Refer to “ Existing Stocks of Pesticide Products, Statement of
Policy”; Federa Regigter, Volume 56, No. 123, June 26, 1991.

The Agency has determined that registrants may distribute and sdl imazalil products
bearing old labe g/labeling for 26 months from the date of issuance of thisRED. Persons other
than the registrants may distribute or sell such products for 50 months from the date of the
issuance of thisRED. Regigtrants and persons other than the registrants remain obligated to
meet pre-existing label requirements and existing stocks requirements gpplicable to products
they sdl or didribute.

D. L abeling Changes Summary Table

In order to be digible for reregigration, al product labels shal be amended to
incorporate the risk mitigation measures outlined in Section IV. Table 14 describes how
language on the labels should be amended. Labd languagein Table 14 enclosed in quotation
marks represents exact language that should appear on the labdl. Ingructions that are not
enclosed in quotation marks represent actions that the registrant must take to amend their labels
or product registrations in order for products to be reregistered.
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Table14: Summary of Labeling Changesfor Imazalil

Description

Amended L abeling L anguage

Placement on
Labd

Manufacturing Use Products

For all Manufacturing Use
Products

“Only for formulation into afungicide for the following use(s) [fill blank only with those usesthat are
being supported by M P registrant].”

Directionsfor Use

One of these statements may
be added to alabel to allow
reformulation of the product
for aspecific use or al
additional uses supported by
aformulator or user group

“This product may be used to formul ate products for specific use(s) not listed on the MP label if the
formulator, user group, or grower has complied with U.S. EPA submission requirements regarding
support of such use(s).”

“This product may be used to formulate products for any additional use(s) not listed on the MP label if the
formulator, user group, or grower has complied with U.S. EPA submission requirements regarding
support of such use(s).”

Directionsfor Use

Environmental Hazards
Statements Required by the
RED and Agency Label
Policies

"Do not discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans, or other
waters unless in accordance with the requirements of a National Pollution Discharge Elimination System
(NPDES) permit and the permitting authority has been notified in writing prior to discharge. Do not
discharge effluent containing this product to sewer systems without previously notifying the local sewage
treatment plant authority. For guidance contact your State Water Board or Regional Office of the EPA."

Precautionary
Statements
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Table14: Summary of Labeling Changesfor Imazalil

Description Amended L abeling L anguage P acl_ei;beer:t on
PPE Requirements “Personal Protective Equipment (PPE)” Immediately
Established by the RED* following/below
“Some materials that are chemical-resistant to this product are” (registrant inserts correct chemical- Precautionary
resistant material). “If you want more options, follow the instructions for category” [registrant inserts Statements:
A,B,C,D,E,F,G,or H] “on an EPA chemical-resistance category selection chart." Hazards to Humans
and Domestic
“All handlers must wear: Animals
Long-sleeved shirt and long pants,
shoes plus socks,
chemical resistant gloves, except for bag sewers, planters, truck drivers, and sorters.
Chemical resistant apron when mixing/loading, cleaning up spills, cleaning equipment, or otherwise
exposed to the concentrate.
User Safety Requirements Precautionary
Statements:
Hazards to Humans
“Follow manufacturer'sinstructions for cleaning/maintaining PPE. If no such instructions for washables and Domestic
exist, use detergent and hot water. Keep and wash PPE separately from other laundry.” Animals
immediately
following the PPE
reguirements
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Table14: Summary of Labeling Changesfor Imazalil

Description

Amended L abeling L anguage

Placement on
Labd

User Safety
Recommendations

“User Safety Recommendations
Users should wash hands before eating, drinking, chewing gum, using tobacco, or using the toilet.

Users should remove clothing/PPE immediately if pesticide getsinside. Then wash thoroughly and put
on clean clothing.

Users should remove PPE immediately after handling this product. Wash the outside of gloves before
removing. As soon as possible, wash thoroughly and change into clean clothing.”

Precautionary
Statements under:
Hazards to Humans
and Domestic
Animals
immediately
following User
Safety
Requirements

(Must beplacedin a
box.)

Genera Application
Restrictions

“Do not apply this product in away that will contact workers or other persons. Only protected handlers
may beinthe area during application.”

Directions For Use
under Genera
Precautions and
Restrictions

Application Restrictions for
usein Chicken Hatcheries.

“This product may not be used when eggs or poultry are present.”

Directions For Use

Application Restrictions for
Smoke Generator

Applicationsto Chicken
Hatcheries

“The treatment site must be vacated immediately after lighting the smoke canister.”

Directions For Use

Application Restrictions for
Citrus Drench

“ Stay outside of treatment area until citrusistreated and drained.”

“The windows and doors of the transport vehicle must be closed prior to treatment”

Directions For Use
under General
Precautions and
Restrictions
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Table14: Summary of Labeling Changesfor Imazalil

Description Amended L abeling L anguage P acl_ei;beer:t on
Restricted-Entry Interval Directionsfor Use,
for products that contain uses _ _ _ Agricultural Use
within the scope of the “Do not enter or allow worker entry into treated areas during the restricted Requirements Box

Worker Protection Standard entry interval (REI).”
for Agricultural Pesticides
(WPS) —see PR Notice 93-7

Reentry Restrictionsfor The following text must be added to the label: Directions For Use
Smoke Generator

Appllca.n onsto Chicken “Do not reenter the treated areaif smokeis till visible.”

Hatcheries

“Do not reenter the unventilated areafor at least 12 hours. For ventilated areas, do not reenter treated
areasfor at least 2 hours, provided that at least 1 air exchange has occurred during that period.”

“ After the ventilation requirements have been met, workers entering the treatment area to remove smoke
canisters must wear chemical resistant gloves.”

Reentry Restrictions for Directions For Use
Handheld Equipment

Applicationsin Chicken

“Do not reenter the unventilated area for 12 hours. For ventilated areas, do not reenter treated areas for at
least 2 hours, provided that at least 1 air exchange has occurred during that period.”

Hatcheries

Early Entry Personal “PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and Directionsfor Use,
Protective Equipment that involves contact with anything that has been treated, such as plants, soil, or water, is: Agricultural Use
Required for products that coveralls, Requirements Box
allow seed treatment use at shoes plus socks,

planting.

chemical-resistant gloves made of any waterproof material,
and protective eyewear.”
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Table14: Summary of Labeling Changesfor Imazalil

Description Amended L abeling L anguage P acl_ei;beer:t on
End Use Products Intended for Occupational Use (WPS and Non-WPS)
Environmental Hazards “Environmental Hazards’ Precautionary
for products used in seed Statements under
treatments only “This chemical istoxic to fish. Do not contaminate water when disposing of equipment washwaters Environmental
or rinsate.” Hazards
Environmental Hazards “Environmental Hazards’ Precautionary
for products used for Statements under
outdoor terrestrial uses “This chemical istoxic tofish. Do not apply directly to water, to areas where surface water is Environmental
present, or to intertidal areas below the mean high water mark. Runoff from treated areas Hazards
may be hazardous to aguatic organisms in neighboring areas. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters or rinsate.”
Environmental Hazards “Do not apply directly to water, or to areas where surface water is present, or to intertidal areas below the | Precautionary
Required for in field seed mean high water mark. Do not contaminate water when disposing of equipment wash waters. Apply this Statements
treatment. product only as specified on thislabel.” immediately
following the User
Safety

Recommendations
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Table14: Summary of Labeling Changesfor Imazalil

Placement on

Description Amended L abeling L anguage Labd

Seed that has been treated with this product that is then packaged or bagged for future use must contain

Application Restrictions for the following labeling;

Directionsfor Use

seed that has been treated

with this product that is then

packaged or bagged for “This bag contains seed treated with imazalil. When opening this bag or loading/pouring the treated seed,
future use wear long-sleeved shirt, long pants, shoes, socks, and chemical resistant gloves.”

“Treated Seed - Do Not Use for Food, Feed, or Oil Purposes.”

“ After the seeds have been planted, do not enter or allow worker entry into treated areas during the
restricted-entry interval (REI) of 12 hours. Exception: Once the seeds are planted in soil or other planting
media, the Worker Protection Standard allows workers to enter the treated area without restriction if there
will be no worker contact with the soil/media subsurface.”

! PPE that is established on the basis of Acute Toxicity of the end-use product must be compared to the active ingredient PPE in this document. The more protective
PPE must be placed in the product labeling. For guidance on which PPE is considered more protective, see PR Notice 93-7.
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V. APPENDICES



Appendix A. Imazalil Table Use PatternsEligible For Reregistration

Site
Application Timing

Application Type

Maximum Number

o Formulation . . . .
Application Maximum Single of Applications Per Maximum Preharvest
Equipment Application Rate Season Seasonal Rate Interval, Days Use Directions and Limitations
Terrestrial Wheat and Barely Barley and Wheat
Treated seeds should be adequately
dyed, and any dye added to treated
) 2% IM seeds must be cleared for use under 40
Seed trestment Mechanical slurry 003984 Ib owt CFR 5180.1001. Treated seeds should
or mist-type of seed treatment Not specified (NS) NS NS not be used for f;)od feed. or ol
equipment purposes. The grazing or feeding of
livestock on treated areas for six weeks
after planting is prohibited.
Seed treatment Mechanical slurry
or mist-type of seed treatment
equipment Treated seeds should be adequately
dyed, and any dye added to treated
} . seeds must be cleared for use under 40
12% FIC 003906 Ib ai/cwt Not specified (NS) NS CFR §180.1001. Treated seeds should

not be used for food, feed, or oil
purposes. The grazing or feeding of
livestock on treated areas for six weeks
after planting is prohibited.
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Site
Application Timing
Application Type

Maximum Number

o Formulation . . T .
Application Maximum Single of Applications Per Maximum Preharvest
Equipment Application Rate Season Seasonal Rate Interval, Days Use Directions and Limitations
Seed treatment Mechanical slurry
or mist-type of seed treatment 31% RTU .01 Ib cwt
equipment
Seed treatment Mechanical dlurry
of seed treatment equipment
Treated seeds should be adequately
dyed, and any dye added to treated
seeds must be cleared for use under 40
10% EC 01008 Ib aifowt Not specified (NS) NS NS CFR $180.1001. Treater sceds should
purposes. The grazing or feeding of
livestock on treated areas for six weeks
after planting is prohibited.
) 9.5% (0.84 Ib/gal) EC
Seed treatment Mechanica slurry
i t-t f seed treat it
or mist-type o reatmen 1.5fl. oz of product/100 lbs Treeted seeds should be adequately
€equipment of seed(cwt) or 0.01 Ib
i/ ival 100 dyed, and any dye added to treated
a CWt (equ_l/\ll( entto seeds must be cleared for use under 40
ppm; Mg ai/kg seed) Not specified (NS NS NS CFR §180.1001. Treated seeds should
e not be used for food, feed, or oil
purposes. The grazing or feeding of
9.5% RTU .009844 Ib cwt livestock on treated areas for six weeks
after planting is prohibited.
Treated seeds should be adequately
dyed, and any dye added to treated
) 44.5% seeds must be cleared for use under 40
Seed trectment Mechanical surry 03t |f1|;).sozf ié’é‘ﬂb‘fm . CFR §180.1001. Treated seeds should
or mist-type of seed treatment EC o (owt) Not specified (NS) NS NS ot be sed for food. fead. o oil
equipment .01116 Ib cwt

Citrus Fruits

purposes. The grazing or feeding of
livestock on treated areas for six weeks
after planting is prohibited.
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Site
Application Timing
Application Type

Maximum Number

L Formulation ) . L .
Application Maximum Single of Applications Per Maximum Preharvest
Equipment Application Rate Season Seasonal Rate Interval, Days Use Directions and Limitations
Post-harvest treatment 19.21l. oz of product/100 Not applicable Application should be made in dips,
- gal water 2 4000ppm ai E(EF;) wash tanks, and drenchers. Length of
Dips, wash tanks, and drenches or 750 ppm & dip time should not exceed 2 minutes.
255 fl. oz of product/100 2 (Should not exceed ot
Post-harvest treatment 44.6% (4.17 Ibigal) EC o water 4000 ppm total) *or* . Application should be mace to freshly
g 1 application of 4000ppm ai NA cleaned fruits immediately prior to
W )
* 44.5% EC or 1000 ppm ai 4000ppm in wax waxing.
d
Post- harvest trestment an 255 fl. oz of product/100
) Application should be made after
brush gal water 2 4000 NA
Spray bru Ppm & washing and prior to wax application.
or 1000 ppm ai
Post-harvest treatment
51.0fl. oz of product/100 Application should be made as a ready-
Foamer gl weter 2 4000ppm ai NA to-use foam detergent using a
or 2000 ppm ai mechanica foamer.
Dilute 1 roduct with
- . ould not ex
Post-harvest treatment . 110 w aterp?)rrt 2000 ppm ai 2 (Should ceed
_ 222% EC 4000 ppm total) *or* .
Dips, wash tanks, and drenches 1 application of 4000 ppm a NA Same as above
4000ppm in wax

43




Site
Application Timing
Application Type

Maximum Number

o Formulation . . T .
Application Maximum Single of Applications Per Maximum Preharvest
Equipment Application Rate Season Seasonal Rate Interval, Days Use Directions and Limitations
Chicken Hatcheries
Delay reentry into treatments areas until
the smoke has settled or dissipated. Do
13.80% FC not reenter unventilated arequr 12
Smoke Generator 3.171x10-04 |b 1K cuft hours after treatment. For ventilated
N ) 14.9% IMPR Not specified areas, do not reenter area until
Treatment/Disinfection of 02756 Ib 1K cu.ft. Not specified (NS) NS NA ventilated ducts and fans have been
Equipment prior to introduction (NS opened and on for at least 30 minutes
of eggs. and at least 1-2 air exchanges have

occurred. For either unventilated or
ventilated areas, don not reenter if
treatment smoke is still visible.

A 0O-day PHI has been established for Costa Rica, Guatemala, Honduras, and Mexico; however, pre-harvest foliar gpplication of imazalil is not registered for use on bananas at this time.




Appendix B. Data Supporting Guiddine Requirements for the Reregigtration of Imazdil

GUIDE TO APPENDIX B

Appendix B contains alisting of data requirements which support the reregigtration for active
ingredients within the chemical case covered by thisRED. It contains generic data requirements that
apply in dl products, including data requirements for which a“typica formulation” is the test
substance.

The datatable is organized in the following formats:

1. Data Requirement (Columns 1, 2 & 3). The data requirements are listed in the order of New
Guideline Number and appear in 40 CFR 8158. The reference numbers accompanying esch
test refer to the test protocols set in the Pesticide Assessment Guidance, which are available
from the Nationd Technica Information Service, 5285 Port Roya Road, Springfield, VA
22161-0002, (703) 487-4650.

2. Use Pattern (Column 4). This column indicates the use patterns for which the data
requirements apply. The following letter designations are used for the given use paiterns,

Terrestria food

Terrestrid feed

Terredtria nonfood
Aquatic food

Aquatic nonfood outdoor
Aquatic nonfood indusiria
Aquatic nonfood residential
Greenhouse food

I ommoo w2

Greenhouse nonfood
Forestry

Residentia

Indoor food

Indoor nonfood

Indoor medical

z zr X«
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O. Indoor residential

Bibliographica Citation (Column 5). If the Agency has acceptable datain itsfiles, this
column ligts the identification number of each sudy. Normadly, thisisthe Magter Record
Identification (MRID) Number, but may bea“GS’ number if no MRID number has been
assigned. Refer to the Bibliography (Appendix D) for acomplete citation of the study.
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Appendix B. Data Supporting Guideline Requirementsfor the Reregistration of Imazalil

New old . Use . o
Guideline | Guideline Requirement Pattern Bibliographical Citation(s)
Number Number
PRODUCT USE CHEMISTRY

830.1550 61-1 Product Identity and Composition All 40478201, 43016801, 4410702
830.1600 61-2A gtrgréler;g Materials and Manufacturing All jgi(?)gigi ﬁig?gg% 41545101,
830.1620 61-2B Description of Production Process All 40478201, 43223001, 4410702
830.1670 61-2B Discussion of Formation of Impurities All 40478201, 43223001, 4410702
830.1700 62-1 Preliminary Analysis All 41889801, 44107203
830.1750 62-2 Certification of Limits All 41889801, 42793800, 44107203
830.1800 62-3 Enforcement Analytical Method All 42793801, 44107203
830.6302 63-2 Color A 41889801 41606106 44107204
830.6303 63-3 Physical State A 41606106, 44107205
830.6304 63-4 Odor A 41606106, 44107206
830.7050 None UV/Visible Absorption A 44107207
830.7200 63-5 Melting Point/Melting Range A 41606106
830.7300 63-7 Density, Relative Density, Bulk Density All 41606106, 44107208
830.7840

63-8 Solubility All 42793802, 41606106, 44145401
830.7860
830.7950 63-9 Vapor Pressure All 41606106,44107218
830.7370 63-10 Dissociation Constant in Water All 41606106, 44107210
830.7550 63-11 Octanol/Water Partition Coefficient All 41606106, 44107211
830.7000 63-12 pH of Water Solutions or Suspensions All 41606106
830.6313 63-13 Stability All 42793802, 41606106, 44134402
830.6316 63-16 Explodability All 41606106
830.6317 63-17 Storage Stability All 41606106
830.6320 63-20 Corrosion Characteristics All 42012001

ECOLOGICAL EFFECT

850.2100 71-1A Avian Acute Oral Toxicity, Bobwhite Quail A 00163243
8502200 | 71-2A gg’gvnhist‘ébgf]‘;f Dietary Toxicity, A | 0030542, 0030543
850.2200 71-28 g\ljl:in Subacute Dietary Toxicity, Mallard A 0030542
850.2300 71-4A Avian Reproduction, Bobwhite Quail A 41663801, 42039801
850.2300 71-4B Avian Reproduction, Mallard Duck A 41663801, 42039801
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New

old

Guideline | Guideline Requirement Pettjtse?n Bibliographical Citation(s)
Number Number
850.1075 72-1A Fish Toxicity, Bluegill Sunfish 41606101, 41606102
850.1075 72-1C Fish Toxicity, Rainbow Trout 41606101, 41606102
850.1010 72-2A Invertebrate Toxicity 41606103
850.4400 123-2A Aquatic Plant Growth, Tier 1 Data Gap
TOXICOLOGY
870.1100 81-1 Acute Oral Toxicity, Rat A 00031596, 4107272
870.1200 81-2 Acute Derma Toxicity, Rabbit/Rat A 41606104, 44107213
870.1300 81-3 Acute Inhalation Toxicity, Rat A 41889802, 44107214
870.2400 81-4 Primary Eye Irritation, Rabbit A 41606105
870.2500 81-5 Primary Skin Irritation A 41328801, 44107216
870.2600 81-6 Derma Sensitization A 41718701, 40271701
870.6200 81-8 Acute Neurotoxicity Screening Battery Data Gap
870.3100 82-1A 90-Day Subchronic Feeding, Rodent A 43965704
870.3150 82-1B 90-Day Subchronic Feeding, Nonrodent A 41328802
(Dog)
870.3200 82-2 21-Day Dermal, Rabbit/Rat A 43016802, 42085201
870.6200 82-7 Subchronic Neurotoxicity Study, Rat Data Gap
870.4100 83-1A Chronic Feeding Toxicity, Rodent A 41558501
870.4100 83-1B Chronic Feeding Toxicity, Norodent (Dog) A 41328802
870.4200 83-2A Chronic Carcinogenicity (Feeding), Rat A 41558501
870.4200 83-2B Chronic Carcinogenicity (Feeding), Mouse A 43965703, 42972001, 4293601
870.3700 83-3A Prenatal Developmental Toxicity, Rat A ﬁgggggé 44567802, 44951001,
870.3700 83-3B Prenatal Developmental Toxicity, Rabbit A 43154201, 42593601
870.3800 83-4 é'f?ei’t‘ggt;‘t’“ Reproduction and Fertility A | 42949402, 42570701
870.4300 83-5 ?823‘&%;2{283& city Study, Ret A 42570701, 47026101
870.6300 83-6 Developmental Neurotoxicity Study, Rat Data Gap
870.5140 84-2A Gene Mutation (Ames Test) 43735003, 40729301
870.5375 84-2B Structural Chromosomal Aberration 40729301, 40729302
8705395 | 842 '(Er‘;'gfr’o'\gﬁ’:mr' fgn%tggie;‘;; et A | 40729303, 00031599
870.5100 gap | Bacteria Reverse GeneMutation Assay A | 40729301, 40729302,

Test
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N ol . Use ., N
Guideline | Guideline Requirement Pattern Bibliographical Citation(s)
Number Number
870.5300 84-2 E';Z.‘.escﬂ,"c?j{u??ﬁ gl/'#r;a; ons in Somatic A | 4378021
870.5385 84-2 Eﬂc:r‘ﬁn'\]" oo Chromosomal Analysis, A | 40720303
870.5575 84-2 gégﬁ;g%i;"é‘;ﬁggem A 00031599, 43735003, 43965702
870.5500 84-4 Other Genotoxic Effects A 40729303, 43965702, 43780201
870.7485 85-1 General Metabolism, Rat A 43016803, 42012003
870.7600 85-2 Dermal Absorption (Penetration), Rat A 42913401
OCCUPATIONAL/RESIDENTIAL EXPOSURE
875.2100 132-1A Foliar Residue Dissipation A 44833501, In Review
875.2200 132-1B Soil Residue Dissipation
875.2400 133-3 Dermal Passive Dosimetry Exposure A 42603401, 44833501, In Review
ENVIRONMENTAL FATE
None 160-5 Chemical Identity A 41606106
835.2120 161-1 Hydrolysis A 115272, 00248517
835.2240 161-2 Photodegradation, Water A 40926701
835.4100 162-1 Aerobic Soil Metabolism Study A 00158160
835.1240 163-1 L eaching/Adsorption/Desorption A 00148072, 00158160
RESIDUE CHEMISTRY
860.1100 171-2 Chemical Identity A 40478201
860.1200 171-3 Directions for Use Data Gap
860.1300 171-4A Nature of the Residue, Plants A ggi%g; 43308401, 4262901 and
860.1300 171-4B Nature of the Residue, Livestock 43076101
860.1340 171-4C Residue Analytical Method, Plants 42454803
860.1340 171-4D Residue Analytica Method, Animals Data Gap
860.1380 171-4E Storage Stability A 42626903, 42755301
860.1480 | 171-43 &ﬁgﬁﬁgﬁ? duesin Meat, Milk, A | 44786501
Processed Food/Feed Grou
860.1520 171-4L Processed Food (Barley, Oats and Wheat) 42868101
860.1520 171-4L Processed Food (Wheat) 43285001
. To determine the availability imazalil from
Specid treated citrus. Study to determine A Data Gap
Study availability from citrus encapsulated by
wax and imazalil as part of awax matrix
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APPENDIX C: Imazalil - Technical Support Documents

Additional documentation in support of this RED is maintained in the OPP docket, located in
Room 119, Crysta Mdll #2,1801 South Bell Street, Arlington, VA. It is open Monday through Friday,
excduding legd holidays, from 8:30 anto 4 pm.

The docket initially contained preliminary risk assessments and related documents as of
August 23rd, 2003. Sixty days later the first public comment period closed. The EPA then consdered
comments, revised the risk assessment, and added the formd “Response to Comments” document and
the revised risk assessment to the docket on October 22nd, 2003.

All documents, in hard copy form, may be viewed in the OPP docket room or downloaded or
viewed viathe Internet a one of the following stes:

http://www.epa.gov/pedticides/reregistration/

http://www.epa.gov/edocket/
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APPENDIX D: Imazalil - Citations Considered to be Part of the Database Supporting the
Imazalil Reregistration Eligibility Decision (Bibliography)

GUIDE TO APPENDIX D

1 CONTENTS OF BIBLIOGRAPHY. This bibliography contains citations of dl studies
consdered rlevant by EPA in arriving at the positions and conclusions stated e sewhere in the
Reregidration Eligibility Document. Primary sources for sudiesin this bibliography have
been the body of data submitted to EPA and its predecessor agenciesin support of past
regulatory decisons. Sdections from other sourcesincluding the published literature, in those
ingtances where they have been consdered, are included.

2. UNITSOF ENTRY. Theunit of entry in this bibliography is called a"study". In the case of
published materids, this corresponds closely to an article. In the case of unpublished materias
submitted to the Agency, the Agency has sought to identify documents & aleve parald to the
published article from within the typicdly larger volumesin which they were submitted. The
resulting "studies’ generdly have adigtinct title (or a least a Sngle subject), can sand done
for purposes of review and can be described with a conventiond bibliographic citation. The
Agency has aso attempted to unite basic documents and commentaries upon them, treating
them as asingle study.

3. IDENTIFICATION OF ENTRIES. The entriesin this bibliography are sorted numericaly by
Master Record Identifier, or "MRID” number. This number is unique to the citation, and
should be used whenever a specific referenceisrequired. It is not related to the Six-digit
"Accesson Number" which has been used to identify volumes of submitted studies (see
paragraph 4(d)(4) below for further explanation). In afew cases, entries added to the
bibliography late in the review may be preceded by anine character temporary identifier.
These entries are listed after dl MRID entries. This temporary identifying number is aso to be
used whenever specific reference is needed.

4. FORM OF ENTRY. In addition to the Magster Record Identifier (MRID), each entry conssts
of acitation containing sandard e ements followed, in the case of materia submitted to EPA,
by a description of the earliest known submission. Bibliographic conventions used reflect the
standard of the American Nationd Standards Ingtitute (ANS!), expanded to provide for certain
specid needs.

a Author. Whenever the author could confidently be identified, the Agency has chosen
to show apersond author. When no individud was identified, the Agency has shown
an identifiable laboratory or testing facility as the author. When no author or
laboratory could be identified, the Agency has shown the first submitter as the author.
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Document date. The date of the study is taken directly from the document. When the
dateis followed by a question mark, the bibliographer has deduced the date from the
evidence contained in the document. When the date appears as (1999), the Agency was
unable to determine or estimate the date of the document.

Title. In some cases, it has been necessary for the Agency bibliographersto creete or
enhance a document title. Any such editorid insertions are contained between square
brackets.

Trailing parentheses. For studies submitted to the Agency in the padt, the trailing
parentheses include (in addition to any sdf-explanatory text) the following dements
describing the earliest known submission:

(1) Submission date. The date of the earliest known submission appears
immediatdly following the word "received.”

(2 Adminigrative number. The next dement immediatdy following the word
"under” isthe regidration number, experimenta use permit number, petition
number, or other adminigtrative number associated with the earliest known
submission.

3 Submitter. The third ement isthe submitter. When authorship is defaulted to
the submitter, this dement is omitted.

4 Volume Identification (Accesson Numbers). Thefind dement in thetralling
parentheses identifies the EPA accesson number of the volume in which the
origind submission of the sudy appears. The six-digit accesson number
follows the symbol "CDL," which gands for "Company DaalLibrary." This
accession number isin turn followed by an aphabetic suffix which showsthe
relative pogtion of the sudy within the volume.
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BIBLIOGRAPHY

MRID

30542

30543

31596

31599

115272

148072

158160

163243

CITATION

Beavers, JB.; Fink, R.; Brown, R.; et d. (1979) Find Report: Eight-Day Dietary LC50-
-Mallard Duck: Project No. 168-102. (Unpublished study received Mar 7, 1980 under
43813-1; prepared by Wildlife International, Ltd. in cooperation with Washington
College, submitted by Janssen R & D, Inc., New Brunswick, N.J.; CDL:099290-E)

Beavers, JB.; Fink, R.; Brown, R; et d. (1979) Find Report: Eight-Day Dietary LC50-
-Bobwhite Quail: Project No. 168-101. (Unpublished study received Mar 7, 1980 under
43813-1; prepared by Wildlife International, Ltd. in cooperation with Washington
College, submitted by Janssen R & D, Inc., New Brunswick, N.J.; CDL:099290-F)

Niemegeers, C.JE. (1979) Comparative Acute Oral Toxicity Studies of the Different
Sdtsof Imazdil in Rats. (Unpublished study received Mar 7, 1980 under 43813-1;
prepared by Janssen Pharmaceutica, submitted by Janssen R & D, Inc., New
Brunswick, N.J.; CDL:099285-B)

Vanparys, P.; Marsboom, R.; Lenaerts, P. (1979) Micronucleus Test in Rats:
Experiment No. 916 (79.12.18). (Unpublished study received Mar 7, 1980 under
43813-1; prepared by Janssen Pharmaceutica, submitted by Janssen R & D, Inc., New
Brunswick, N.J.; CDL:099285-E)

Van Leeput, L.; Heykants, J. (1982) Hydrolysis as a Possible Mechanism of
Disspation of Imazdil ... from Aqueous Environments: R 23 979/L1. (Unpublished
study received Oct 8, 1982 under 43813-1; prepared by Janssen Pharmaceutica, Belg.,
submitted by Janssen R & D Inc., New Brunswick, NJ; CDL:248517-A)

Leemput, L.; Swysen, E.; Meuldermans, W.; et d. (1985) On the Leaching of Imazdil
and Its Transformation Productsin Soil. Unpublished study prepared by Janssen
Pharmaceutica. 20 p.

Janssen Pharmaceutica (1986) Janssen Response [to EPA Deficiency Lettersinre
Environmenta Fate of Fecundal]. Unpublished study. 55 p.

Van Ravestyn, C.; Marsboom, R. (1985) Acute Oral Toxicity Study in Ring-necked
Pheasants: Imazadil--R 23979: Experiment No. 1601 (86.03.10). Unpublished study
prepared by Janssen PharmaceuticaN.V., Dept. of Toxicology. 18 p.
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MRID

40478201

40729301

40729302

40729303

40926701

41026603

41328801

41328802

41545101

CITATION

Goodwine, W. (1987) Product Identity and Composition Imazdil: IMZ-PC-61.
Unpublished study prepared by Janssen Pharmaceutica. 334 p.

Vanparys, P.; Marsboom, R. (1988) Ames Reverse Mutation Test with Sdimonella
typhimurium: Imazail|: Project ID: X7-1988. Unpublished study prepared by Janssen
PharmaceuticaN.V. 35 p.

Leonard, A.; Deknudt, G. (1986) Report on the in vitro Chromosome Aberration Assay
on Human Lymphocytes (Study and Protocol No. SCK 86/02D/R23979): Imazdlil:
Project ID: X9 1988. Unpublished study prepared by S.C.K./C.E.N. 53 p.

Vanparys, P.; Marsboom, R. (1988) Micronucleus Test in Mice: Amazdlil|: Project ID:
X8-1988. Unpublished study prepared by Janssen PharmaceuticaN.V. 45p.

Leemput, L.; Swysen, E.; Hendrickx, J.; et d. (1988) On the Photo- lysis of Imazdil
(R23979) in the Aquatic Environment. Artificial Sunlight Experiments: Project ID. A8
1988. Unpublished study prepared by Janssen Pharmaceutica. 87 p.

Gillardin, J; Sanz, G.; Van Cauteren, H.; et d. (1989) Embryo toxicity and
Teratogenicity Study in Sprague Dawley Rats (Segment 11): Proj. ID V1 1989.
Unpublished study prepared by Janssen Le Brun. 129 p.

Teuns, G.; Marsboom, R. (1987) Primary Dermal Irritation Study in Rabbits: Lab
Project Number: 1864/(87/06/22). Unpublished study prepared by Janssen
PharmaceuticaN.V. 22 p.

Verdragten, A.; Teuns, G.; Vandenberghe, J. et a. (1989) Chronic Toxicity Study in

Beagle Dogs (Imazalil Base): Lab Project Number: 1899. Unpublished study prepared
by Janssen Research Foundation. 600 p.

Goodwine, W. (1987) Product Identity and Composition: Imazalil: Lab Project
Number: IMZ-PC-61. Unpublished study prepared by Janssen Pharmaceutica. 8 p.
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Til, H.; Beems, R; Ling, B.; et d. (1985) Lifespan Ord Carcinogenicity Study with
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REC/NO/227. Unpublished study pre- pared by CIVO Ingtitute TNO. 23 p.

Janssen Pharmaceutica (1990) 1, 3-Dichlorobenzene Manufacturing Process and
Impurities: Supplement: Lab Project Number: IMZ-PC-61. Unpublished study. 8 p.

Weytjens, D.; Boonen, P.; Leemput, L. et a. (1988) The Acute Toxicity of Imazdil (R
23979) for the Bluegill (Lepomis macrochirus): Lab Project Number:
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23979) for the Rainbow Trout (Salmo gairdneri): Lab Project Number: R23979/AF/SG.
Unpublished study pre- pared by Janseen Pharmaceutica. 52 p.

Weytjens, D.; Wils, R. (1990) The Acute Toxicity of Imazdil (R 239 79) in the Water-
flea (Daphnia magna): Lab Project Number: 23979/AD/K6. Unpublished study
prepared by Janssen Pharmaceu- tica. 89 p.

Teuns, G.; Marsboom, R. (1990) Imazdlil: R 23979 (Technicd Grade): Acute Dermd
Toxicity Study in New Zeadland White Rabbits: Find Report: Lab Project Number:
2344. Unpublished study prepared by Janssen Research Foundation. 29 p.
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Irritaion Study in New Zealand White Rabbits: Find Report: Lab Project Number:
2253. Unpublished study prepared by Janssen Research Foundation. 22 p.
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Appendix E.  GENERIC DATA CALL-IN

See thefollowing table for alist of generic data requirements. Note that a complete Data Cal-
In (DCI), with al pertinent ingtructions, is being sent to registrants under separate cover.
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Appendix F. PRODUCT SPECIFIC DATA CALL-IN

See attached table for alist of product-specific data requirements. Note that a complete

Product Data Cdl-In (PDCI), with dl pertinent ingtructions, is being sent to registrants under separate
cover.
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APPENDIX G. EPA’S Batching of Imazalil Product for M eeting Acute Toxicity Data
Requirementsfor Reregistration.

In an effort to reduce the time, resources and number of animals needed to fulfill the acute
toxicity data requirements for reregistration of products containing imazail as the active ingredient,
the Agency has batched products which can be considered similar for purposes of acute toxicity.
Factors considered in the sorting process include each product's active and inert ingredients (identity,
percent composition and biologica activity), type of formulation (e.g., emulsfiable concentrate,
aerosol, wettable powder, granular, etc.), and labeling (e.g., Sgnd word, use classfication,
precautionary labeling, etc.). Note that the Agency is not describing batched products as
"subgtantidly smilar" since some products within a batch may not be consdered chemicdly smilar
or have identica use patterns.

Using available information, batching has been accomplished by the process described in the
preceding paragraph. Notwith-standing the batching process, the Agency reserves the right to require,
at any time, acute toxicity datafor an individua product should the need arise.

Regigtrants of products within a batch may choose to cooperatively generate, submit or cite a
sngle battery of Sx acute toxicologica studies to represent al the products within thet baich. It isthe
registrants option to participate in the process with dl other registrants, only some of the other
registrants, or only their own products within a batch, or to generate dl the required acute
toxicological studies for each of their own products. If aregistrant chooses to generate the datafor a
batch, he/she must use one of the products within the batch asthe test materia. If aregistrant chooses
to rely upon previoudy submitted acute toxicity data, he/she may do so provided that the data base is
complete and vaid by today's standards (see acceptance criteria attached), the formulation tested is
congdered by EPA to be smilar for acute toxicity, and the formulation has not been sgnificantly
atered since submission and acceptance of the acute toxicity data. Regardless of whether new datais
generated or existing data is referenced, registrants must clearly identify the test materid by EPA
Registration Number. If more than one confidentia statement of formula (CSF) exigts for a product,
the registrant must indicate the formulation actually tested by identifying the corresponding CSF.

In deciding how to meet the product specific data requirements, registrants must follow the
directions given in the Data Cdll-In Notice and its attachments appended to the RED. The DCI Notice
contains two response forms which are to be completed and submitted to the Agency within 90 days of
receipt. Thefirst form, "Data Cal-In Response," asks whether the registrant will meet the data
requirements for each product. The second form, "Requirements Status and Registrant's Response,”
lists the product specific data required for each product, including the standard six acute toxicity tests.
A registrant who wishes to participate in a batch must decide whether he/she will provide the data or
depend on someone elseto do so. If aregistrant supplies the data to support a batch of products,
he/she must select one of the following options. Developing Data (Option 1), Submitting an Exigting
Study (Option 4), Upgrading an Exigting Study (Option 5) or Citing an Exigting Study (Option 6). If a
registrant depends on another's data, he/she must choose among: Cost Sharing (Option 2), Offersto
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Cogt Share (Option 3) or Citing an Exigting Study (Option 6). If aregistrant does not want to
participate in a batch, the choices are Options 1, 4, 5 or 6. However, aregistrant should know that
choosing not to participate in a batch does not preclude other registrants in the batch from citing
his’her studies and offering to cost share (Option 3) those studies.

Thirteen products were found which contain Imazalil as the active ingredient. These products
have been placed into one batch and a"No Batch" category in accordance with the active and inert
ingredients and type of formulation. Furthermore, the following bridging strategies are deemed
acceptable for this chemicd:

. No Batch: Each product in this Batch should generate their own data.

NOTE: Thetechnicd acute toxicity vaues included in this document are for informationa purposes

only. The data supporting these vaues may or may not meet the current acceptance criteriafor
product specific requirements.

Batch 1 EPA Reg. No. % Active Ingredient
11678-55 98.50
43813-02 98.94

No Batch EPA Reg. No. % Active Ingredient

400-438 Imazdil: 2.0
Carboxin: 27.8

Thiabendazole: 2.5
773-55 13.8
773-56 14.9
2792-51 22.2
2935-440 10.0
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No Batch EPA Reg. No. % Active Ingredient
7501-127 31.0
7501-166 Imezdil: 1.2

Carboxin: 16.7
Thiabendazole: 1.5
7501-182 Imazdil: 043
Metdaxyl: 0.58
Tebuconazole: 0.43
43813-06 44.6
43813-14 9.5
66222-20 44.5
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Appendix|. LIST OF AVAILABLE RELATED DOCUMENTSAND
ELECTRONICALLY AVAILABLE FORMS

Pesticide Registration Forms are available at the following EPA internet site:

http://www.epa.gov/opprd001/forms/

Pesticide Registration Forms (These forms are in PDF format and require the Acrobat reader)

Ingtructions

1. Print out and complete the forms. (Note: Form numbers that are bolded can be
filled out on your computer then printed.)

2. The completed form(s) should be submitted in hardcopy in accord with the existing
policy.

3. Mail the forms, dong with any additional documents necessary to comply with
EPA regulations covering your reques, to the address below for the Document
Processing Desk.

DO NOT fax or email any form containing ‘Confidentia Business Information’ or 'Sengtive
Information.’

If you have any problems ng these forms, please contact Nicole Williams at (703) 308-5551
or by e-mail a williams.nicole@epagov.
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The following Agency Pesticide Regigtration Forms are currently available viathe internet:
a the following locations:

8570-1 Application for Pesticide http://www.epa.gov/opprd001/forms/8570- 1.pdf
Registration/Amendment

8570-4 Confidential Statement of Formula http://www.epa.gov/opprd001/forms/8570-4.pdf

8570-5 Notice of Supplemental Registration of http://www.epa.gov/opprd001/forms/8570-5.pdf

Distribution of a Registered Pesticide Product

8570-17 |Application for an Experimental Use Permit http://www.epa.gov/opprd001/forms/8570-17.pdf

8570-25 |Application for/Notification of State http://www.epa.gov/opprd001/forms/8570-25. pdf
Registration of a Pesticide To Meet a Special
Loca Need

8570-27 |Formulator's Exemption Statement http://www.epa.gov/opprd001/forms/8570-27.pdf

8570-28 | Certification of Compliance with Data Gap http://www.epa.gov/opprd001/forms/8570-28.pdf
Procedures

8570-30 |Pesticide Registration Maintenance Fee Filing | http://www.epa.gov/opprd001/forms/8570-30.pdf

8570-32 |Certification of Attempt to Enter into an http://www.epa.gov/opprd001/forms/8570-32.pdf
Agreement with other Registrants for
Development of Data

8570-34 | Certification with Respect to Citations of Data | http://www.epa.gov/opppmsdl/PR_Notices/pro8-5.pdf

(PR Notice 98-5)
8570-35 |DataMatrix (PR Notice 98-5) http://www.epa.gov/opppmsd1l/PR_Notices/pro8-5.pdf
8570-36 | Summary of the Physical/Chemical Properties |http://www.epa.gov/opppmsdl/PR_Notices/pro8-1.pdf
(PR Notice 98-1)
8570-37 |Self-Certification Statement for the http://www.epa.gov/opppmsdl/PR_Notices/pro8-1.pdf
Physical/Chemical Properties (PR Notice
98-1)
Pesticide Registration Kit WWW.epa.gov/pesticides/registrationkit/
Dear Regidrant:

For your convenience, we have assembled an online regidiration kit which contains the
following pertinent forms and information needed to register a pesticide product with the U.S.
Environmenta Protection Agency's Office of Pesticide Programs (OPP):
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The Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Federa

Food, Drug and Cosmetic Act (FFDCA) as Amended by the Food Quality
Protection Act (FQPA) of 1996.

1

2.
a
b.
C.
d.
e.
f.
o
h.

Pegticide Regigtration (PR) Notices

83-3 Label Improvement Program--Storage and Disposal Statements
84-1 Clarification of Labd Improvement Program
86-5 Standard Format for Data Submitted under FIFRA

87-1 Labd Improvement Program for Pesticides Applied through Irrigation
Sygems (Chemigation)

87-6 Inert Ingredients in Pesticide Products Policy Statement
90-1 Inert Ingredients in Pesticide Products, Revised Policy Statement
95-2 Natifications, Non-natifications, and Minor Formulation Amendments

98-1 Sdf Certification of Product Chemistry Data with Attachments (This
document isin PDF format and requires the Acrobat reader.)

Other PR Notices can be found at http://www.epa.gov/opppmsdl/PR_Notices

3. Pegticide Product Regigtration Application Forms (These forms are in PDF format
and will require the Acrobat reader).

® a0 T

EPA Form No. 8570-1, Application for Pegticide Registration/Amendment
EPA Form No. 8570-4, Confidentia Statement of Formula

EPA Form No. 8570-27, Formulator's Exemption Statement

EPA Form No. 8570-34, Certification with Respect to Citations of Data
EPA Form No. 8570-35, Data Matrix

4. Generd Pegticide Information (Some of these forms are in PDF format and will
require the Acrobat reader).

o0 me

o

Regidration Divison Personnd Contact List
Biopegticides and Pollution Prevention Divison (BPPD) Contacts
Antimicrobias Divison Organizationd Structure/Contact List

53 F.R. 15952, Pegticide Registration Procedures, Pesticide Data
Requirements (PDF format)

40 CFR Part 156, Labdling Requirements for Pesticides and Devices (PDF
format)
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f. 40 CFR Part 158, Data Requirements for Regigtration (PDF format)

50 F.R. 48833, Disclosure of Reviews of Pesticide Data (November 27,
1985)

Before submitting your application for regigtration, you may wish to consult some
additiona sources of information. Theseinclude:

1

The Office of Pegticide Programs website.

The booklet "Generd Information on Applying for Regidration of Pesticidesin the
United States’, PB92-221811, available through the National Technical Information
Sarvice (NTIS) at thefollowing address:

National Technicd Information Service (NTIS)
5285 Port Roya Road

Springfield, VA 22161
The telephone number for NTIS s (703) 605-6000.

The Nationd Pesticide Information Retrieval System (NPIRS) of Purdue
Universty's Center for Environmenta and Regulatory Information Sysems. This
service does charge a fee for subscriptions and custom searches. 'Y ou can contact
NPIRS by telephone at (765) 494-6614 or through their website.

The Nationa Pesticide Telecommunications Network (NPTN) can provide
information on active ingredients, uses, toxicology, and chemigtry of pesticides.

Y ou can contact NPTN by telephone at (800) 858-7378 or through their website:
ace.orst.edu/info/nptn.

The Agency will return anatice of receipt of an application for registration or
amended regidtration, experimenta use permit, or amendment to a petition if the
applicant or petitioner encloses with his submission a stamped, s&lf-addressed
postcard. The postcard must contain the following entries to be completed by OPP:

. Date of receipt;
. EPA identifying number; and
. Product Manager assgnment.
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Other identifying information may be included by the gpplicant to link the
acknowledgment of receipt to the specific gpplication submitted. EPA will samp
the date of receipt and provide the EPA identifying file symbol or petition number
for the new submisson. The identifying number should be used whenever you
contact the Agency concerning an application for registration, experimenta use
permit, or tolerance petition.

To assg usin ensuring that al data you have submitted for the chemicd are
properly coded and assigned to your company, please include aligt of al synonyms,
common and trade names, company experimental codes, and other names which
identify the chemicd (indluding "blind" codes used when a sample was submitted
for testing by commercid or academic facilities). Please provide a chemica
abstract system (CAS) number if one has been assigned.

Documents Associated with this RED

The following documents are part of the Administrative Record for this RED document
and may be included in the EPA's Office of Pegticide Programs Public Docket. Copies of these
documents are not available dectronically, but may be obtained by contacting the person listed on
the regpective Chemical Status Shest.

Hedlth Effects Divison and Environmental Fate and Effects Divison Science
Chapters, which include the complete risk assessments and supporting documents.

Detailed Labd Usage Information System (LUIS) Report.
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